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緒言
　トウガタガイ科は、全世界の海洋の潮間帯から深海まで幅広く分布する微小腹足類の1グルー
プである。
　トウガタガイ科の分類学的位置は、長年にわたって討論の対象となってきた（Boss，1982；Wise，
1996）。過去に、腹足綱は前鯉亜綱、後鯉亜綱、有肺亜綱の3亜綱に分けられていたが、その分類
体系おいて、トウガタガイ科は、軟体部を完全に収めることのできる螺旋状の貝殻をもつこと、
腹足に蓋を伴うこと、長い口吻をもつこと、外套腔が前方に開〈ことなどの特徴から前鯉亜綱に
入れられることが多かった（PeIseneer，1899；Thiele，1930；Wenz，1940；Thorson，1946）。これに
対して、外套腎臓をもつこと、頭部触角の内方の表皮下に眼をもつこと、雌雄同体であること、
胎殻が異旋することなどの特徴に基づいてトウガタガイ科を後鯛亜綱に含める考え方もあった
（M6rch，1865；Fretter＆Graham，1949；Thompson，1976）。しかし、Haszprunar（1985a）は腹足綱
の系統分類体系を大幅に見直し、新生腹足亜綱・異鰯亜綱の2亜綱に再編成し、トウガタガィ科
を異鯛亜綱に位置づけた（Haszpruna嶋1985a，1988；Ponder＆War6n，1988）。現在では、トウガタ
ガイ科は、側神経、触角神経、巨大な神経細胞、繊毛帯、胎殻異旋、精子構造、卵殻のカラザな
どの形態に基づいて、異鯉亜綱の異旋目の一科として位置づけられている（Haszprunar，1988，1990；
Ponder＆War6n，1988）。また、トウガタガイ科は最も原始的な異偲亜綱貝類の一つであるため、
腹足綱の2つの亜綱をつなぐ「進化上の橋渡し的存在」として（GosIiner，1981；Robe雌on，19851
Haszprunar，1985a，b，c，1988a，b；Healy，1988a，b，1993〉、現代の腹足類の系統分類学において重
要な調査対象として認識されている。
　トウガタガイ科内の分類体系は、従来はほとんど貝殻形質のみに基づいて構築され（de　Folin，
1885；Tryon，1886；DaIl＆Bartsch，1904，19091Cossmann，19211Thiele，1931；Laws，1937－1941；
Nomura，1936－1939；Wenz，19401Laseron，1959）、今までに貝殻形質に基づいて設立された亜科
は11（Saurin，1958，1959）、属は130（Vaught，1989）、種は約5000に及ぶ（Schand飢pers．comm．）。
しかし、これらのタクサは、タクサ内の変異およびタクサ間の相違を十分に検討することなく設
立されたものが多く、同一種内に複数の属の貝殻形質状態が認められる例や（e。9。C加ysa’〃da　c加oでa
Carpenter，1857（LaFoIle牲e，1977））、どの亜科や属にも明確に分類することのできない中間的な形
質状態をもった種がしばしば見っかる（e，g．Sfyloρfygη？a　c1ηofog’aηs）。従って、貝殻形質のみに基
づいたトウガタガイ科貝類の分類は、真の系統関係を反映していない人為分類である可能性が非
常に高い。
　近年の腹足類の系統分類学的研究では、貝殻の形質状態は、非常に収敏を起こしやすいため、
系統を反映している場合もあるが、系統関係の推定には必ずしも適当でないことが多くの科にお
いて示されている（e．g．Davis，1979；Kool，1993）。これに対して、軟体部には系統を反映した重要
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な分類形質が多数認められるため、近年、多くの腹足類グループの系統関係が、軟体形質に基づ
いて再検討されている（e．9、Davis，1979；Haszprunad988；Houbrick，1988；Ponded988）。しか
し、トウガタガイ科貝類においては、軟体部の形態的調査はこれまでに7属13種に対しておこな
われているにすぎない（e・9・Fretter＆Graham，1949；Fre廿er，1951；Maas，1964，1965；Wise，1993，
1gg6；Hori＆Okutani，1995，1996，1997；Hori＆Tsuchida，1995，1996）。近年、Wise（1996）がトウ
ガタガイ科貝類十数種の軟体部の形態を検討し、それに基づいて系統関係の構築を試みているが、
他の腹足類グループと比べて調べられた種・軟体形質の数が著しく少ないため、トウガタガイ科
の系統分類学の現状は、未だに科内の主要なグループの系統関係の推定さえできない段階にある。
　生態学的には、軟体動物門の中でトウガタガイ科貝類は寄生性腹足類として特化したグループ
として知られ、これまでに、軟体動物や環形動物（Fretter＆Graham，1949，1962；Robe雌on＆Orr，
1961；Ankd＆Cわristensen，19631Robertson＆Mau－Lastovicka，1979）、半索動物（Macnae，19581
Bamard，1963）、星ロ動物（Fretter＆Graham，19491Ankel，1959；Robertson＆Orη1961；
Kristensen，1970；Gibbs，1978）に外部寄生することが報告されている。
　Fretter＆Graham（1949）は、7種のトウガタガイ科貝類の寄生関係を観察し、トウガタガイ科貝
類は単一種の寄主動物のみに選択的に寄生する、寄主特異性をもつ腹足類であると推測した。し
かし、その後寄生関係が報告された32種のトウガタガイ科貝類のうち、22種は複数の寄主動物
に対して摂餌をおこなうことが報告され（A”en，1958；Robe吐son＆Om1961；Ankel＆Christensen，
1963；Boss＆MerrilI，1965；Scheltema，1965；WelIs＆We”s，1969；BuIIock＆Boss，1971；
Rasmussen、1973；LaFolIette，1977；Rob飢son＆Mau－Lastovicka，1979；Ward，1989）、現在では
トウガタガイ科貝類は一般には寄主選択性が広いと考えられている（Ward，1989）。これに対して、
Robe雌on＆Mau－Lastivicka（1979）1ま、飼育下で3種のトウガタガイ科貝類が軟体動物のみを選択
的に摂餌したことから、トウガタガイは複数の寄主を摂餌するが、寄主動物に対してある程度の
選択性をもつことを報告している。しかし、その選択性の決定要因や、選択性とトウガタガイ科
の系統との関連性に関しては全く調べられていない。
　トウガタガイ科貝類は、ロ吻を寄主動物に向かって伸ばしてロ吻先端の吸盤を寄主に吸着させ、
吻針で寄主の表皮を貫通し、ロ部ポンプを収縮させて体液を吸引することが報告されている（Fre廿er
＆Graham，1949，1962；Kristensen，1970）。Ward（1989）は、自然下ではカンザシゴカイ類に最も
高頻度に寄生するOdosfoノη后oom’η〃η’3（C．B．Adams，1852）が、二枚貝類を摂餌する時には、寄
主上の摂餌部位を探索する行動が円滑に進まなくなることを報告しており、摂餌に関連した行動
が場合によっては変化しうることを提示している。しかし、摂餌行動が観察されたトウガタガイ
科貝類と寄主動物の例は非常に少なく、トウガタガイ科貝類の摂餌行動の普遍性や多様性は未だ
十分には把握されていない。
　寄主をめぐる行動生態をみると、トウガタガイ科貝類には、大型の寄主の殻表で生活するもの（e．9．
Robe吐son＆Orr，1961；LaFo”ette，1977；Hori＆Okutani，1996）、付着生物群集中または軟底質中
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を比較的自由に移動して寄主を摂餌するもの（e．9．Frett飢19511Sanders，1958；Hのisaet飢1989）
があることが知られている。しかし、こうしたトウガタガイ科貝類の行動生態の違いに関わって
いる要因についても、未だ全く分かっていない。
　そこで、本研究では第1章において、日本周辺産58種につき、貝殻の形態だけでなく、解剖・
組織切片・電子顕微鏡観察によって軟体部の形態を観察し、全種の形態を詳細に記載した。そし
て、調査された全ての軟体形質の中から離散的形質のみを選択し、それらに基づいて属の再分類
をおこない、その上で、トウガタガイ科内の属同士の系統関係を分岐分類的手法によって構築し
た。第2章では、野外で34種のトウガタガイ科貝類の寄生関係の観察をおこない、それによって
寄主選択性の決定要因と科内の系統との関連性を解明した。また、17種のトウガタガイを寄主動
物と共に飼育して摂餌行動を観察し、さらに、飼育下で12種について、24時間にわたって寄主
をめぐる行動生態を観察した。これらの結果に基づいて、摂餌行動を含む行動生態のパターンを
認識し、トウガタガイ科貝類の寄生様式の普遍性と多様性を考察した。
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1トウガタガイ科貝類の系統関係
1・1材料と方法
1・1－1材料
　1977年2月から1997年8月にかけて、日本およびその周辺89ヶ所において、磯歩き、
スキンダイビング、スキューバダイビングによって1511個体を採集し（飴ble1）、それらを
形態学調査に利用した。採集した生体標本は、一部はそのまま解剖したが、ほとんどの個体
は10％海水ホルマリンで約1日固定した後に70－80％エタノールで保存、あるいは海水ホル
マリン固定を省略して直接70－80％エタノールで保存した。また、一部の標本は組織標本を
作成するため、ブアン液で固定した。
1－1－2形態の観察
　全標本の軟体・貝殻を以下の方法で観察した。
軟体部の形態
　軟体部の形態学的調査は以下の4つの方法によっておこなった。
・生時の形態の観察
　海水を張ったシャーレに生体標本を入れ、実体顕微鏡下で頭部・腹足の色彩、形状、運動
を観察した。
・実体顕微鏡下での常法的解剖
　生体または70－80％エタノール液浸標本は、ピンセットで貝殻を破砕、または10％塩酸水
溶液に浸けて貝殻を溶解し、軟体部を取り出した。取り出した軟体部は、生体標本の場合は
海水中で、液浸標本の場合は同じ固定・保存液中で、実体顕微鏡下で鋭利なピンセットを用
いて解剖し、各器官の形態や位置関係を詳細に観察した。
・電子顕微鏡による細部構造の観察
　常法的解剖のみでは十分な形態の把握が不可能な鯉や陰茎などの細部構造を観察するため、
それらの器官を実体顕微鏡下で解剖によって切り出した。切り出した器官を漸次高濃度のエ
タノールに浸けて脱水し、t一ブチルァルコール（2メチルー2一プロパノール）に置換した後、凍
結乾燥機（JEOLJFD－300）にて凍結乾燥した。その後、標本は電子顕微鏡用試料台に貼付し、
イオンスパッター（JEOLJFC－1100）にて金蒸着を施し、走査型電子顕微鏡（JEOL　JSM－100）を
用いて観察、写真撮影をおこなった。
・組織標本による細部形態の観察
　採集後、ブアン液にて固定しておいた標本を漸次高濃度のエタノールに浸けて脱水し、パ
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ラフィンに包埋した。その後、パラフィン標本をミクロトーム（YAMATO　KOKl社製）にて4一
＄μmの厚さとなるように薄切してプレパラート上にとり、ヘマトキシリン、エオシンの重
染色を施して連続切片組織標本を作製した。このプレパラート標本を生物顕微鏡により観察、
写真撮影することにより、組織の細部の形態の観察をおこなった。
貝殻の形態
　貝殻の形態は、基本的に実体顕微鏡を用いて観察、写真撮影をおこなった。しかし、貝殻
表面の彫刻、貝殻内部の軸嚢やパラタル歯に特徴がある種にっいては、それらの部位が見え
るような状態に切断し、軟体部の細部構造の観察と同様の手法で走査型電子顕微鏡観察およ
び写真撮影をおこなった。
卜1・3種・属の分類および記載
　観察によって明らかにされた形態形質の中から、離散的な形質状態を示す質的軟体形質に
基づいて調査種を属に分類した。これによって、従来の貝殻のみに基づく属の定義を再検討
し、各属を再記載した。
卜索4属間の系統関係の解析
　属間の系統関係を再構築するために、以下の手法で分岐分析をおこなった。
操作的分類単位（OTU＝operationaほaxonomic　unit》の選択
　分岐分析のためのOTUとして、属の再検討（1－1－3）において認められたトウガタガイ科のお
属を内群に、イソチドリ科のA’ηafわ1ηa、ムeμco勧aの2属を外群に指定した。、4ma肋加a属
の形態データだけはPonder（1987）によるイソチドリAma㈲ηa’舵a加a’a（Linnaeus，1767）
の記載を採用したが、それ以外のOTUの形態データは本研究によって得られた観察結果を
用いた。
形質の選択
　分岐分析用の形質は、離散的な形質状態を示す質的軟体形質に限定した。量的形質は形質
状態を明確に区分することが困難であるため全て排除した。また、貝殻形質は、後に論議に
おいて分析結果をもとに系統性を評価するため、分岐分析からは除外した。
　選出した分岐分析用の形質の状態を2つまたは3つの形質状態に分別し、各OTU・形質
に対して形質状態をコーディングし、データマトリクスを作成した。形質の重みづけや形質
状態の極性の決定は、一切おこなわなかった。形質状態が不明な場合、または該当する形質
が存在しない場合には、形質状態は”missing　state”として扱った。
系統樹の作成
　データマトリックスをPAUP　ver3、1、1（PhylogeneticAnalysis　Using　Parsimony；Swo恥rd，
1993）を用いて分析した。系統関係の再構築には、分枝限定探索法（branch－and－branch　search）
を利用した。
5
　再構築によって最節約樹は複数得られたため、それらの厳密合意樹を計算した。得られた
厳密合意樹をoutgroups　criterionによってルーティングし、形質の極性を決定した。系統樹
上の形質の最適化は、変換促進（ACCTRAN）と変換遅延（DELTRAN）両方を用いておこなった。
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Table 1. Materials us d in this study. 
Species Locality 
Pyramjdella do labrata 
O top!e ura mitralis 
Otop!eura glans 
Otopleura sulcata 
styloptygma taeniata 
Styloptygma aciculina 
Styloptygma lutea 
Styloptygma cinctoglans 
styloptygma philippiana 
Styloptygma pulchella 
Styloptygma heigunensis 
styloptygma dunkert 
Tropaeas castaneus 
Tropaeas rufofasciata 
Tropaeas bmnnea 
Tropaeas cumingii 
Turb onilla muiitgyra ta 
Turbonilla yo!ftomoi 
Tufbonil!a hirado.ensis 
Tult)orn/la circinata 
Turboni!a terebra 
Turbonilla maanorea 
Turbonilla kawamotoi 
Turbonilla serodna 
Turb o nilla g!irtella 
Brevitu!t)oni!la cummingi 
Odo.stomella opaca 
Nukarumia estuartocola 
Ptycheulimella corgani 
Ptycheulimella neptun a 
Nago Bay. Okinawa Is. (depth I Om) 
Off Shimoda, Izu Pen 
Ka ari, Amami-Oshima is. 
Bisezaki, Motobu, Okinawa Is. 
Tamon Beach Guam Is 
Bisezaki Motobu Okinawa Is= 
Bisezaki Motobu Okinawa Is. 
Banda. Tateyama, Boso Pen. 
do. 
Obara. Hagi, Yamaguchi 
Tada-no-hama. Nagato. Yamaguohi 
Kasari, Amami-Osh[ma Is. 
Shigira Beach, Miyako Is , Okinawa 
Yabuchi Is . Okinawa 
Miya-no-hama Beach. Chichijima [s., OgasawaTa 
Tsuchihama Beach. Amami-Oshima Is 
Hatoma I . Yaeyama Grovp. Okinawa 
Grupk. Rombok Is., Indo.nesia 
Banda. Tateyama. Boso Pen. 
Tada-no-hama. Nagato. Yamaguchi 
Shirahama Kii Pen. 
Otsuchi Bay, Iwate 
Off Urayasu, Tokyo Bay 
Off Heigun Is., Yanai, Iyo-Nada (depth 60m) 
Off Daio Cape, Shima Pen (depth 87-89m) 
Off Kisami, Izu Pen. 
Wakasa Bay (depth 201-205 mm) 
Nemuro Bay 
Nut hama Beach, Izu-Oshima Is. (depth 10 m) 
Kiyogahama Beach, Abu, Yamaguchi 
Kikugahama Beach. Hagi. Yamaguchi 
Banda. Tateyama, Boso Pen 
Off Misaki, Miura Pen. (depth 60-62) 
Off Soya Nishi Port. Wakkanai, Hokkaido (depth 12m) 
Otuschi Bay, Iwate 
Amesaki, Miura Pen 
Banda, Tateyama, Boso Pen 
do 
Yumegasaki. Tsunoshima Is., Yamaguchi 
Banda, Tateyama. Boso Pen. 
Ohama Beach, Tsunoshima Is . Yamaguchi 
Shimado., Hohoku, Yamaguchi 
Off Shimoda, Izu Pen 
Rebun is.. Hokkaido. 
Oshoro Bay, Iwate 
Shiragami Key, Oshima Pen., Hokkaido. 
KoajiTo Bay, Miura Pen. 
Banda, Tateyama, Boso Pen. 
do. 
Tada-no-hama, Nagato, Yamaguchi 
Samidagahama, Mishima Is.. Hagi, Yamaguchi 
Tada-no-hama, Nagato, Yamaguchi 
South oif Daio Cape, Shima Pen. (depth 87-89 m) 
Off Naminosuke Is . Otsuchi Bay, Iwate (depth 52-55m) 
Otuschi Bay, Iwate 
Otsuchi Bay, Iwate 
Off Banda, Boso Pen. 
East off Daio Cape. Shima Pen. 
Okinawa 
Rombok Is., Indo.nesia 
Fur zamami. Zamami Is., Okinawa 
Ngermeyaus Is.. Pa[au Ids 
Kurasaki, Kasari Bay, Amami-Oshima [s. 
Amitori Bay, Iriomote Is.. Okinawa 
Ishigaki Is., Okinawa 
Band . Tateyama, Boso Pen. 
do. 
Estuary of Shiokawa River. Aichi 
Off Kujukuri. Boso Pen. (depth 507-573 m) 
Bay of Benga[ (depth 4020 m) 
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Date 
July 1 3, 1996 
1 996 
July 30, 1992 
Aug. 2, 1993 
Aug. 26, 1994 
Aug. 2, 19g3 
Aug. 2, 1993 
June 4, Igg2 
May 20, 1993 
Sep. 26, 1992 
Oct. 3, 1992 
July 31 , I gg2 
May 23, 1 993 
Feb., 1993 
June 4, 1994 
July 29, 1992 
Mar. 24, 1993 
?
June 2, 1992 
Oct. 3, 1992 
Feb. 26, 1993 
June 30, 1 994 
1? 
June 5, 1990 
? 
Nov. 24, I996 
?. 
Sep. 15, 1995 
Aug. 31 , 1993
act. I , 1992 
Dec. 24, 1 982 
Juiy 1 7, 1 992 
Ju]y , 1986 
Aug 6, 1991
July 9, 1 993 
Aug. 25, Iggl 
June 4, 1992 
May 21 , 1 993 
May 4, 1993
May I O, 1 994 
Apr. 3, 1994 
mar. 6, 1995 
Sep 6, Igg6 
Aug. 22, 1992 
July 2, 1 993 
Aug. 1 1 , 19g2 
Apr. 25, 1 993 
June 1 Igg2 
May 20. I gg3 
Oct. 3 1992 
July 28, 1994 
May 24, 1997 
May 27, 1986 
Oct. 1 4, 1 992 
July 9, 1993 
Oct. 23, 1992 
June 3, 19g2 
May 25, 1 994 
Mar. 1 3, 19g3 
do. 
Mar 30, 1992 
Aug. 21 , 1994 
July 4, 19g6 
Dec. 1 7, 1995 
Feb. 20, 1996 
May 21 , 1 993 
June I , 1995 
?, 1996 
Mar. 1 3, 1 989 
Feb. 7, I977 
Coll, by 
H. 
R. 
S. 
do. 
do. 
S. Hori 
S. Hori 
S. Hori 
do.
do. 
do. 
H. Saito 
do.
H. Fukuda 
S. Hori 
do.
Y. 
K. 
S. 
do. 
H. 
S. 
T. 
E. 
do. 
R. 
E. 
do. 
S. Hori
do 
S. Hori 
do.
E.
Y. 
S. 
K. 
S. 
do.
do, 
do.
S. Hori 
do. 
R.
S. 
Y. 
S. Hori 
T. Sasaki 
S Hori 
do.
do. 
S. Hor
do.
E. 
E. 
S. 
E. 
S. 
E. 
K. 
do. 
S. Hori 
do. 
do . 
do. 
O. 
S. 
do. 
S. 
E. 
E.
Kubo 
Ueshima 
Hori 
Kano 
Hasegawa 
Hori 
Saito 
Hori 
Okutani 
Tsuchida 
Ueshima 
Tsuchida 
Tsuchida 
Kuwahara 
Hori 
Hasegawa 
Hori 
Ueshima 
Hori 
Kuwahara 
Tsuchida 
Tsuc ida 
Hori 
Tsuchida 
Hori 
Tsuchida 
Hasegavva 
Masuda 
Hori 
Kimura 
Tsuchida 
Tsuchida 
No. 
1 
3
1 32 
50 
10 
6 
10 
4 
7 
5 
3 
1 
1 
4
2 
1 
10 
1 
2 
1 
1 
2 
1 
11
2 
3
23
1 
3 
1 
1 
1 
1 
3 
1 
1 
12 
1 
6 
3 
1 
3 
1 
3 
20 
47 
6 
12 
5 
7 
1 
12 
2
1 
1 Oo 
5 
50 
20 
5 
1 
1 
5 
3
2
Odo stomia hirotamurana 
Odo.stomia caelattor 
Odo.stomia gloria 
Odo.stomia bellardii 
Brachystomia bipyramidata 
Brachystomia desimana 
Brachystomia okamurai 
Brachystomia omaensis 
Brachystomia reishiocola 
Brachystomia umboniocola 
Brachystomia suoensis 
Brachystomia lirata 
8rachystomia pyramis 
lo!aea scitula 
lolaea neofe,ixoides 
lolaea tant~/la 
lolaea alliectuosa 
Otsuchi Bay, Iwate 
KuTosaki, Miura Pen 
Banda. Tateyama, Boso Pen. 
Usami, Ito, Izu Pen. 
Shiofuki-lwa, Ito, [zu Pen. 
Ryugu Is., Shimoda, Izu Pen. 
Uchikoshi, Minami-izu, Izu Pen. 
Sanshiro Is.. Nishi-lzu, Izu Pen. 
Futo. Nishi-Izu, Izu Pen 
Kottoi Port, Hohoku, Yamaguchi 
do. 
Arasaki Yokosuka Miura Pen. 
Kurosaki, Miura Pen. 
Banda. Tateyama, Boso Pen 
do. 
Kuwabara. Tokuyama, Yamaguchi 
Yumegasaki, Tsunoshima Is., Yamaguchi 
Kottoi Port. Hohoku. Yamaguchi 
do 
Kuwabara, Tokuyama. Yamaguchi 
Aio, Yamaguchi 
M yake Is. (depth 6-1 2 m) 
do 
Yumegasaki, Tsunoshima Is , Yamaguchi 
Toragasaki, Hagi, Yamaguchi 
Akashima, Abu, Yamaguchi 
Kasari, Amami-Oshima Is. 
M yado Is , Sendai Bay 
Estuary of Nagasawa River. Yamaguchi 
Sozaisho, Yamaguchi 
Kuwabara, Tokuyama. Yamaguchi 
Oshoro Bay, Otaru, Hokkaido. 
Kuvvabara, Tokuyama. Yamagvchi 
Okata Ta, Hachijo Is 
Ohnohama Beach, Izu-Oshima is 
T yo, Erimo. Hokkaido 
Off Hagi. Yamaguohi 
Off Kiwado., Heki, Yamaguchi 
Mishima Is., Hagi, Yamaguchi 
Off Nago. Abu, Yamaguchi 
Nojima Is., Otsuchi Bay, Iwate 
Banda, Tateyama, Boso Pen. 
Tomioka Bay, Amakusa 
K wabara. Tokuyama, Yamaguchi 
do. 
Off Soya Nishi Port, Wakkanai. Hokkaido. (depth 12m) 
do. 
do. 
Amesaki Miura Pen. 
Manazuru, Sagami Bay 
Okataura. Hachijo Is 
Kurosaki Miura Pen 
do 
Nagakubo. Yaku Is 
Usami, Ito, Izu Pen. 
Futo, Nishi-lzu, Izu Pen. 
Arasaki, Yokosuka, Miura Pen 
Kominato, Boso Pen. 
Kurosaki Miura Pen. 
Kurae-no-hama. Hagi. Yamaguchi 
Banda, Tateyama, Boso Pen. 
Nojima Is , Otsuchi Bay, [wate 
Kominato. Boso Pen. 
Banda, Tateyama, Boso Pen 
Shimoda, Izu Pen. 
Uchikoshi. Minami-lzu, Izu Pen. 
Yumegasaki. Tsunoshirria Is. , Yamaguchi 
Banda, Tateyama, Boso Pen. 
Shimoda lzu Pen. 
Off Mishima Is., Hagi. Yamaguchi 
Amesaki, Miura Pen. 
Kurosaki, Miura Pen. 
Banda, Tateyama, Boso Pen. 
Usami, Ito, Izu Pen. 
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July 9, 1993 
Apr. 26, 1 992 
June I , 1992 
May 1 5, 1992 
do. 
May 16, 1992 
do. 
May 17, 1992 
do. 
Apr. 26, 1992 
Oct. 6, Igg2 
Jan. 25, 1992 
Apr. 26, Igg2 
June I , 1992 
May 20-21 , 1993 
Apr. 21 , 1991 
May 4, 1992
do. 
Oct. 6, 1992 
May 23, 1997 
May 23, 1997 
Jan. 6, I992 
Jan. 6, I9g4 
May 4, 1 992
May 21 , 1 997 
May 22, 1997 
Aug. I , Igg2 
July I O, 1 993 
M y 3, 19g3 
May 23, 19g7 
Apr. 21 , 1991 
?. 
May 23, 1997 
Aug. 24, 1988 
Mar. 24, 1994 
Aug. 16, 1992 
Jan 4, 1993 
May I , 1993 
Dec. 25, Ig86 
May 20, 1997 
July 6, 1993 
June 4, 1992 
Ju[y 3g, 1990 
?, 1995 
may 23, 1 997 
July 31 , 19go 
Sep. 10, 1990 
Aug. 6, I991 
Aug 25, 19gl 
Mar. 20, 1992 
Apr. I 9, 1 992 
Apr. 25, 1 992 
May 5, 1992 
May 1 5, Igg2 
May 1 7, 1 992 
May ?, 1992 
May 20, 1993 
May 20, 1993 
Apr. 26, 1 992 
May 2, 1992 
May I O, 1994 
July 6, Igg3 
Mar 20, 1993 
June 4, Igg2 
Feb. 24, I993 
May 1 6, 1 992 
May 4, 1992
July 17, Igg2 
? 
? 
Aug 25, 1991 
Apr. 26, 1992 
May 20, 1993 
May 1 5, I gg2 
S. Hori 
do.
do.
do.
do. 
do.
do. 
do 
do. 
do.
do. 
K. 
S. 
do. 
do. 
T. Sasaki 
S. Hori 
do . 
do. 
do.
do.
S. Hori 
do. 
do. 
do.
do.
S. HoTi 
S. Hori 
do. 
do.
T. 
J. 
S. 
K. 
S. 
S. 
do. 
do. 
do. 
do.
S. Hori 
do
A. 
T. 
S. 
Y
do. 
do 
K. 
do. 
do.
do.
S.
T. 
K. 
do. 
do 
K. 
S. 
do. 
do.
S. 
K. 
S. 
K. 
do.
S. Hori 
do.
H. 
E. 
K. 
S. 
do.
do.
Hasegawa 
Hori 
Sasaki 
lizumi 
Hori 
Tsuchiya 
Hori 
H6ri 
Tamaki 
Sasaki 
Hori 
Kuwahara 
Hasegawa 
Hori 
Sasaki 
Hasegawa 
Tsuchiya 
Hori 
Hori 
Hasegawa 
Hori 
Hasegawa 
Fukuda 
Tsuchida 
Hasegawa 
Hori 
20 
55 
2 
11 
8 
6 
9 
8 
7 
2 
44 
4 
17 
1 
9 
1 
2 
1 
1 
33 
21 
11 
40 
12 
2 
3 
14 
54 
14 
3 
1 
13 
2
12 
7 
29 
1 
1 
2 
5 
1 
10 
10 
2 
2 
2 
2 
15 
2 
7 
8 
3 
3 
5 
12 
9 
2 
3 
2 
3 
1 
2 
51 
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Iolaea alliectuosa Shiofuki-lvva, Ito, Izu Pen. 
Sanshiro Is., Nishi-lzu, Izu Pen. 
Futo, Nishi-lzu, Izu Pen. 
Kurae-no-hama. Hagi, Yamaguchi 
Akeishi, Hagi, Yamaguchi 
Kottoi Port, Hohoku, Yamaguchi 
do. 
Kuwabara, Tokuyama, Yamaguchi 
Aio, Yamaguchi 
Toragasaki, Hagi, Yamaguchi 
Akashima. Abu, Yamaguchi 
lolaea eximia Kurosaki. Miura Pen. 
Kurae-no-hama. Hagi. Yamaguchi 
Sanshiro Is.. Nishi-lzu, Izu Pen. 
Futo. Nishi-lzu, Izu Pen. 
Banda, Tateyama, Boso Pen 
Kottoi Port, Hohoku. Yamaguchi 
Banda, Tateyama, Boso Pen. 
do. 
do. 
Kuwabara, Tokuyama, Yamaguchi 
Toragasaki, Hagi, Yamaguchi 
Kasayama. Hagi. Yamaguchi 
lolaea scopulorum Furuzamami, Zamami Is., Okinawa (depth 3 m) 
Miya-no-hama Beach, Chichijima Is., Ogasawara Ids. 
lolaea okutanii Banda. Tateyama. Boso Pen. 
do. 
Otsuchi Bay, Iwate 
Megastomia cf. sagamiana Banda. Tateyama, Boso Pen. 
do. 
Off Banda, Boso Pen. 
Banda, Tateyama, Boso Pen. 
Megastomia makiyamai Rishiri Is. , Hokkaido. 
Off Soya Nishi Port, Wakkanai, Hokkaido. (depth 12m) 
Megastomia ficara Banda. Tateyama, Boso Pen. 
Marginod0.stomia tenera Otsuchi Bay, Iwate 
do 
Off Banda, Boso Pen. (depth 6-8 m) 
Pyrgulina pseuda!veata Morito, Hayama, Miura Pen. 
Kurosaki, Miura Pen. 
Manazuru, Sagami Bay 
Banda. Tateyama, Boso Pen. 
do. 
Shimoda, Izu Pen. 
Tada-no-hama Beach, Nagato, Yamaguchi 
Pyrgulina costulata Kasari, Amami-Oshima Is. 
Bisezaki, Motobu, Okinawa 
Setouchi, Amami-Oshima Is. 
Kasari, Amami-Oshima Is. 
Sunayama BeaQh, Miyako Is. 
Hirara, Miyako Is. 
Agari-Heannazaki, Miyako Is. 
Sunayama Beach, Miyako Is. 
Pyrgulina pu!che//a Off Banda, Boso Pen. 
Otsuchi Bay, Iwate 
Off Mishima Is., Hagi. Yamaguchi 
Menestho exaratssima Off Soya Nishi Port, Wakkanai, Hokkaido. (depth 12m) 
do. 
Off Kamiiso, Hakodate Bay 
Otsuchi Bay, Iwate 
Leucodna dianae Otsuchi Bay, Iwate (depth 43-46 m) 
Off Wakamatsu, Hibiki-Nada 
Isshiki. Aichi 
Leucodna digtta!is Off Banda, Boso Pen. 
Fukura. Awaji Is 
Off Wakamatsu, Hibik[-Nada 
May 1 5, 1 992 
May 1 7, 1 992 
do. 
May 3, 1992 
May 2, 1993 
May 4, 19g2 
Oct. 6, 1992 
May 23, 1997 
May 23, 1 997 
May 21 , 1997 
May 23, 1997 
Apr. 26, 1992 
May 2. 1 992 
May 1 7, 1 992 
do. 
June I , 1992 
Oct. 6, 1992 
May 20, 1993 
May 21 , 1 993 
May 10, 1994 
June 10, 1994 
May 21 , 1997 
May 20, 1997 
Mar. 30, 1992 
June 4 1992 
May 20, Igg3
May I O, I gg4 
Ju]y 6, 1993 
June 3, 1992 
May 20, I gg3 
June 4, 1 992 
May I O, 1994 
Aug. 8, Ig85 
Sep. 10, 1990 
June 3, 1992 
July 7, 1993 
June 30, 19g4 
Oct. 15, 1978 
Mar. 14, 1 992 
Apr. 26, 1992 
Mar. 20, 1 992 
June 4, 1992 
May 20, 1 993 
?, 1 992 
Oct. 3, 1992 
Aug 1, Igg2 
Aug. 2, 1992 
Feb. 3, 1994 
Feb. 5, 1994 
July 8, 1994 
July 10, 1994 
July 12, 19g4 
May 21 , 1993 
Jun  3, 1 992 
June 30, 1994 
do. 
July 31 , 1 990 
Aug. 6, 1991 
Oct. 4, 1991 
July 7, 1993 
Aug. 22, Ig85 
Jan. 1 1 , 1987 
? 
June 3, 1992 
? 
Sep. 27, I gg2 
do.
do.
do. 
do. 
do. 
do. 
do. 
do.
do.
do.
do.
S. Hori 
do. 
do.
do. 
do. 
do. 
do.
do.
do.
do. 
do.
do.
S. Hori
K. Tsuchiya 
S. Hori 
do.
do. 
S Hori 
do.
do.
do.
Y Kuwahara 
do. 
S. Hori 
S. Hori 
do. 
S. Igarashi 
H. Saito 
S. Hori 
K. Hasegavva 
S. Hori 
do.
H. Fukuda 
S. Hori 
S. Hori 
do. 
K. Tsuchiya 
do. 
S. Hori 
do.
do.
H. Saito 
S. Hori 
do. 
E. Tsuchida 
Y. Kuvvah ra 
do. 
S. Igarashi 
S. Hori 
E. Tsuchida 
S. Hori 
? 
S. Hori 
? 
do. 
1 
2 
1 
4 
1 
18 
1 
2 
7 
11 
2 
1 
2 
2 
3 
3 
2 
8 
1 
28 
2 
3 
1 
3 
3 
3 
2 
5 
2 
1 
5 
1 
1 
8 
1 
3
1 
2 
2 
2 
21 
1 
1 
2 
4 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
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Table 2. Abbreviations used in the figures. 
aef = anterior end offoot 
aes = anterior esophagus 
ag = albumen gland in genital system 
amg = anterior mucous gland in genital system 
bd 
bgl 
bgl 
bn 
bp 
bp l 
bp ll 
bs 
bsg 
c 
ca r 
ca r 
cb o 
cbs 
cg 
cga 
cgg 
cm 
cp 
ct 
ctb 
cv 
d cs 
dg 
e 
es 
fc 
fs 
g 
gf 
glc 
gvc 
hd 
ipa 
k 
lg 
Im 
l pg 
lu 
m 
mae 
mm mg 
ncb 
nr 
obs 
op 
opl 
orp 
osn 
ovi 
= basal disc of spermatophore 
= buccal ganglion 
= buccal sao gland 
= buccal nen/e 
= buccal pump 
=rimary buccal pump 
=econdary buccal pump 
= buccal sac 
= bladder of salivary gland 
= cilia 
= opulatory apparatus 
= opulatory apparatus retractor muscle 
= pening of ciliated blind sac 
= ciliated blind sac of copulatory apparatus 
= cerebral ganglion 
= common genital aperture 
= common genital gland 
= circular muscle layer 
= rop 
= ephalic tentacle 
= ciliated tube of copulatory apparatus 
= chitinous valve 
= dorsal ciliated strip 
= igestive gland 
= ye 
= sophagus 
= fertilization chamber 
= foot sole 
= econdary gill 
= ill fold 
= land cells 
=land underlying ventral ciliated strip 
= ermaphrodite duct 
= ntrovert-proboscis aperture 
= allial kidney 
= ongitudinal groove of penis 
= ongitudinal muscle layer 
= Ieft pleural ganglion 
= Iumen 
= mentum 
= mantle edge 
= muscular membrane 
= mucous gland in genital system 
= non-ciliated blind sac of copulatory apparatus 
= ircumesophageal nerve ring 
= pening of blind sac 
= perculum 
= percular lobe 
= oral papilla 
= sphradial nerve 
= ova 
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ovi 
pc 
pe 
pec 
pes 
pd 
pg 
pg d 
pg l 
pg o 
pl 
pmg 
pmo 
pp 
p rm 
ps 
ps h 
pst 
pt 
pv 
rpg 
s bg 
sd 
sg 
sg c 
sg l 
sg r 
spp 
sps 
spz 
sr 
st 
st r 
su 
sug 
sv 
tg 
tp 
tu 
tvc 
v cs 
vg 
vd 
wbs 
wc h 
= ovotestis 
= pericardium 
= penis 
= penia] oavity 
= osterior esophagus 
= enial duct 
= edal ganglion 
=allial gonoduct 
= edal gland 
=edal gland opening 
= pallial lobe 
=osterior mucous gland in genital system 
=igmented mantle organ 
= apilla of proboscis sheath 
=roboscis retractor muscle 
= roboscis sheath 
= enial sheath 
= enial sty]et 
= enial teeth 
= allial vein 
= ight pleural ganglion 
= tylet 
= ubesophageal gang[ion 
= a[ivary duct 
= a[ivary gland 
= alivary gland cells 
= ubepidermal gland 
= alivary gland retractor muscle 
= permatophore 
= perm sac 
= permatozoon 
= semital receptacle 
= tylet tube 
= tylet retractor muscle 
= oral sucker 
= upraesophageal ganglion 
= seminal vesicle 
= tentacular ganglion 
= tentacular pad 
= tubules of kidney 
= terminal lobe of ventral ciliated strip 
= ventral ciliated strip 
= visceral ganglion 
= vas deferens 
= wall of blind sac 
= wall of cephalic haemocoel 
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l-2 ~~: 
I-2-1 hr~7~~~jf4~4~:~:O)~li7itO)~E~~ 
Superfamily Pyramidelloidea Gray, 1840 h ~7 7~i~ 7~4 ~:~~ 
Synonyms (jde Ponder & War6n, 1988): 
Aglossa (in part); Pyramidelloida Minichev & Starobogatov, 1979 (as superorder including 
Ringiculidae); Pyramidellid~ Minichev & Starobogatov, 1979 (as order). 
Remarks: Since only a single family, the Pyramidellidae, has been conventionally 
recognized in this superfamily, this superfamily itself has hardly been described and discussed 
on its characters and systematics. Recently, Ponder (1987) erected the second family in this 
superfamily, the Amathinidae, which is simi[ar to the Pyramidellidae in every character but differs 
therefrom in the position of gill on the left of the dorsal ciliated strip and lack of oral stylet. War~n 
(1994) estab]ished the Ebalidae (renamed into Anosocyclidae by van Aartsen (1995)), which has 
a complicated jaw apparatus instead of stylet of the Pyramidellidae. Further, the family 
Streptacididae, Cassianebalidae, Donaldinidae, and Tjaernoeidae are also now regarded as 
members of this superfamily. Therefore, at present this superfamily contains six certain families. 
However, possibiiity of erection of further an additional new family is suspected by Haszprunar 
(1988) and War6n et a/. (1993). The related taxa is similar to the Pyramidellidae in structure of 
proboscis, buccal apparatus, and nervous system, but its gill is situated anteriorly to the [eft of 
the dorsal ciliated strip as in the Amathinidae. Although its possession of the open oviduci 
beneath a closed vas deferens and pallial genital openings is very similar to that of the 
Architectonicoidea, while gonoducts on the pallial floor, and open seminal groove on the right 
neck, penis that passes through the circumesophageal nerve ring are similar to those in the 
Pyramidellidae (Haszprunar, 1988). 
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Family Pyramidellidae Cray, 1840 F ~7 7~:~~ ~i4 ~4 
Synonym: Pyramellidae Tate, 1894 [sic] (ttde Ponder & War6n, 1988) 
Description: 
Shell: Size of shel] is highiy variable from I mm up to 50 mm, although most species remain 3-5 
mm. General shape of she!1 is ovate, turrited conic, or slender conic, but occasionally planorboid. 
At the apex of the shell there remains the protoconch which is the sinistral larval shell formed 
prior to metamorphosis into the juveni[e stage. The protoconch is helicoid or planorboid, showing 
heterostrophy of 90' -150' oriented to the axis of the teleoconch. Color of shell is generally 
transparent to opaque white but occasionally yellow, brown, pink, or purplish red. Sometimes 
there occur encirc[ing coloured bands, patches, or patterns. Sutures are deep, shallow, 
shouldered, occasionally crenulated or spiral[y hollowed. Growth lines on the surface of the shell 
is generally obso[ete and slender, but sometimes well developed creating conspicuous axial 
threads. Sculpture, when present, is composed of axial ribs and/or spiral ribs (Fig. Ia-c). The 
aperture is elongate ovate to subtriangular. The columella is often covered by callus, and often 
spiral[y ridged forming one to three columellar folds, but occasionally having no columellar fold 
(Fig. Id-O･ The central hollow of the columella is sometimes open as the umbilicus. The internal 
surface of the shell sometimes possesses palatal teeth or intemal keels, which sometimes 
remain only within the outer lip (Fig. 2). 
Operculum: The operculum is thin to moderately thick, horny, paucispiral with subcentric 
nuc[eus, often translucently brown with/without spiral opaque coloured band. The columellar side 
of the opercuium is often notched to accommodate the columellar fold of the shel[. On the 
attached surface, there sometimes occur longitudinal/spiral sculptures, which occasionally well 
developed forming a strong peg. The midd[e part of the attached surface is sometimes thickened 
forming an opaque coloured disc. 
Head-foot Head-foot of pyramidellids consists of a head accompanied by a pair of the cephalic 
tentacles and a mentum, and a foot. The cephalic tentacles protrude anteriorly from the anterior 
or antero-lateral part of the head, and are triangular to cylindrical in shape, resembling ears of a 
rabbit or donkey (Fig. 3). The [ateral side of the tentacles is grooved, but not grooved in some 
groups (e. g. Odostomel/a, Nukarumia). The subterminal part of the apices of the cephalic 
tentacle sometimes have a tentacular pad. 
The mentum is tongue-like structure extending from the middle of the basal area of the 
cephalic tentacles, anteriorly beyond the anterlor end of the foot (Fig. 3). The anterior mentum 
edge is bifid or truncate, and the general shape of the mentum is variable among species. The 
introvert-proboscis aperture is located on the tip of the bifid anterior mentum or on the dorsal 
surfaoe of the truncated mentum (Fig. 3). 
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The eyes is subepithelial, situated on the inner side of the basa[ area of the cepha[ic 
tentacles. In some species the eye is not visible extemally (e. g. Turbonilla marmorea), or absent 
at all (e. g. Ptycheulime//a neptuna). They are pigmented in black or purple in color, possessing 
a lens (Fig. 4a). The eyes are apart from each other (Fig. 3a, b, c), or set close to each other 
(Fig. 3d). 
The foot is bifid medially or truncated at its anterior end. The dorsal area little behind the 
middle part of the foot is somewhat widened laterally and oarries an operculum. The posterior 
end of the foot is rounded. 
The mantle is long, wide, narrows posteriorly, reaching to the anteriormost part of the 
visceral mass. The right anterior part of the mantle edge extends and forms the pallial lobe. 
The epidermis of the head, cephalic tentacles, mentum, foot, and mantle is lined with a 
singie layer composed of simple columnar or cuboidal ce[Is with basal nuclei (Fig. 4b). Of these 
cells, those on the mentum (Fig. 4c), the ventral part of the cephalic tentacles, the antero-dorsal 
part of the propodium, and the sole, are thickly ciliated. 
Just posterior to the eyes in the head, a large cluster of subepidermal gland cells is located 
(Fig. 4d). Dorsal of middle part of the sole, the posterior pedal gland composed of many large 
gland cells is also situated (Figs 4e, D･ This gland often produ~s an attachment thread which 
enables the snails to attach themselves to the substratum or to their host's body. The posterior 
pedal gland opens on the posterior part of the sole (Fig. 4D-
Muscular fibers of the columellar muscle extend radially into the spa~s between the gland 
cells in the head-foot. 
Pallial cavity: In the inner right lateral part of the pallial cavity, the dorsal and the ventral ciliated 
strip which originated from the pallial lobe run posteriorly (Fig. 5). Both strips usually join at their 
posterior ends with each other at middle to posterior position of the pallial roof. These strips are 
composed of ciliated co[umnar cel[s dense[y paved on the thin muscu[ar sheet (Fig. 6a). 
Beneath the ventrai ciliated strip a long gland composed of large ~Ils with viscid 
substance is [ocated (Figs 5, 6b). The length of this gland varies among species. 
On the middle area of the mantle roof, the pigmented mantle organ is located (Fig. 5b, c). 
Size, shape, and color of this organ are variab[e among species. This organ composed of a 
single or a few types of coloured, opaque, or transparent gland cells (Fig. 6c). 
The pallial kidney occupies the posterior half of the ventral surface of the mantle roof (Fig. 
5). It is oblong tubular, anteriorly extending from the posteriormost part of the palfial cavity, 
reaching nearby the posterior end of the pigmented mantle organ. It is composed of series of 
many small chambers lined by tufts of minute tubules (Fig. 6d). The nephridiopore opens on the 
antero-ventral part of the pallial kidney. Surroundings of this pore forms a smali projection. 
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The pericardium is situated in the posterior to the left side of the pallial kidney, and 
consists of a single auricle and a single ventricle (Fig. 5). The pallial vein is originated from left 
peripheral part just left to the pigmented mantle organ, and it runs along the left side of the 
kidney and is extended posteriorly to the pericardium. 
The secondary gill, if present, consists of many filaments or folds oriented perpendicular to 
the ciliated strip (Figs 6e, D, and located between the dorsal and ventral ciliated strips (Fig. 5c). 
The pallial floor corresponds to the wall covering the cephalic haemocoel composed of 
muscular fibers. The dorsal surface of this wall is lined by columnar cell with basal nuclei. The 
anterior aorta runs on the right side of the dorsal surface of this wall, forming a prominent 
Iongitudinal tube. 
Alimentary system: The proboscis is acrembolic, composed of the proboscis sheath, buccal 
sac, buccal pump, esophagus, and a pair of salivary glands. 
The proboscis, in retracted condition as an introvert, is completely folded up into the 
cephalic haemoooel. It arises from the introvert-proboscis aperture on the mentum, passing 
through the circumesophageal nerve ring. The wali of retracted proboscis sheath is composed of 
inner layer of circular muscle and outer layer of the longitudinal muscle. Numerous small papillae 
composed of elongated cells often occur on the inner surfa~ of the wall of the retracted 
proboscis sheath (Fig. 8a). In some groups (e. g. Odosfomia, Miralda) the wall contains gland 
cells beneath/within the papilla or the muscular layers (Fig. 8b). 
The posterior end of the retracted proboscis sheath is connected with the buccal sac. The 
anterior end of the buccal sac forms an oral sucker in almost all genera. The oral sucker is 
composed of a thick muscular wall of many columnar cells radially disposed (Fig. 8c). The 
buccal sac contains the oral stylet (Fig. 7b-d). The buccal sac is sometimes divided into two 
paral]el tubes, viz. the stylet tube in which the oral stylet lies, and the oral tube through which 
food fluid passes (Fig. 7c). The wal] of the buccal sac contains circular muscle, and 
accompanies rather large gland cells. The area inside of the oral sucker on the anterior end of 
the buccal sac forms the labium accompanying a central aperture through which the oral stylet 
emerges. When the buccal sac is divided into the stylet tube and oral tube, there occurs an 
additiona[ aperture at the basal part of the labium. This aperture is the true mouth through which 
the food fluid enters. The orai stylet is needle-like in shape and tapers anteriorly, which is 
covered by the cuticular sheath (Fig. 8c-e). The stylet sheath opens at its anterior end, and often 
iongitudinally ridged along its dorsal surta~. On the postero-ventral part of the buccal sac, the 
globular stylet bulb is located. !t is composed of a bundle of stylet retractor muscles attaching to 
the basal part of the ora[ stylet. Just posterior to the stylet bulb there occurs a tiny blind sac. In 
the stylet bulb, a pair of salivary ducts originated from the salivary gland unite into a single 
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common duct, which enters the oral stylet and extends anteriorly (Fig. 9). 
The postero-dorsal part of the buccal sac is followed by the esophagus. The anteriormost 
part of the esophagus forms the buccal pump which enables the snails to collect the host's body 
fluids by its pumping activity. In many species, the secondary buccal pump (= buccal pump ll) 
occurs on the poterior part of the primary buccal pump (= buccal pump l) (Fig. 7c, d). The outer 
surface of the buccal pump are covered by connective tissue, and the wall of the buccal pumps 
is usually composed of the outer thin layer of the circular muscles and the inner thick layer of 
radial muscular fibers (Fig. 8D･ The lumen of the buccal pumps is lined by epithelium (Fig. 8D 
and sometimes also by chitinous layer. When there are two buccal pumps, the lumen of the 
primary buccal pump is triangular but that of the secondary buccal pump is elliptical. 
The posterior end of the buccal pump or transitional part between the two divided buccal 
pumps receives the anterior end of the esophagus (Fig. 7c, d). The wall of the esophagus is 
composed of a thin layer of epithelium and muscle, and its internal surfa~ is lined by cilia in 
some groups (Fig. 10a). In other groups the esophagus is divisible into anterior and posterior 
esophagi in histology. In this case, the wall of the anterior esophagus consists of the inner layer 
of the circular muscle, the outer layer of the longitudinal muscles, and outermost epithelium of 
columnar celis with basal nuclei. The inner surface of the anterior esophagus is not ciliated (Fig. 
10b). Further in some species the anterior esophagus is covered by rather thick sheath of 
longitudinal muscles (Fig. 9d). While the wall of the posterior esophagus is thicker, 
conspicuously folded in contracted condition, composed of mixture of circular and longitudinal 
musculature, and accompanied by numerous small gland cells (Fig. 10c). 
The proboscis retractor muscle arises from the columellar muscle, and is connected with 
the surrounding of the oral sucker or the middle part of the proboscis sheath at its opposite end. 
In some groups the middle part of this musc[e atfaches to the junction of the anterior and 
posterior esophagi. Further, sometimes there occurs an additional pair of proboscis retractor 
muscles connecting the anterior part of the proboscis sheath with the junction of the anterior and 
posterior esophagi. 
The salivary glands are globular to string-like in appearance. It is composed of several to 
many, variable sized salivary cells situated along the central [ongitudinal lumen (Fig. 10d, e), 
which lumen is lined by ciliated epithelium. A small bladder is usually located on the posterior 
end of the gland. The posterior end of the bladder is connected to the surface of the posterior 
esophagus by the salivary gland retractor muscle. The salivary duct arises from the anterior end 
of the salivary gland, extends to the stylet bulb (Fig. 9a, c, d) or the junction between the two 
buccal pumps, and reaches to the oral stylet (Fig. 9b). In the way between the salivary gland and 
the buccal region, the ducts run freely (Fig. 9a, b) or attaching to the surface of the anterior 
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esophagus (Fig. 9c, d). The wa!1 of the salivary duct is composed of layers of the circular and 
longitudinal muscles (Fig. 100-
Genital system: The Pyramidel[idae is simultaneous hermaphrodites. A single lobe of gonad on 
the concave side of the upper visceral coil contains both the ovary and testis, as ovotestis (Figs 
1 1 , 12a). From the anterior end of the ovotestis, the narrow hermaphrodite duct arises and 
extends anterior[y. The wall of the duct is lined by columnar or cuboidal cells. This duct on its 
way often has a swelling that contains unoriented endgenous spermatozoa and functions as the 
seminal vesicle (Figs 1 1, 12b). The small and globular, independent seminal receptacle that 
contains oriented exogenous spermatozoa is often located on the proximal part of the visceral 
coil (Figs 1 1 , 12c). The wall of the seminal receptacle is composed of a thin epithelium of 
columnar cells, and further surrounded externally by a few circular muscular fibers. On the 
convex side of the visceral coil, the albumen gland is located. [t is composed of many oblong 
block shaped cells containing small secreted spherules which stain purple to pink purple in 
haematoxylin (Figs 11, 12d). Further, the mucous gland runs along the convex side of the 
albumen gland. It consists of many small mucous cells which stain pale purple in haematoxylin 
(Fig. 1 1, 12e). In some groups (e. g. the Odostomiinae and Odostomella) the mucous gland is 
divided into two separate glands, viz. the anterior mucous gland and the posterior mucous gland 
(Fig. 1lc). The mucous gland has a lumen internally, which is [ined by ciliated epithelium. The 
hermaphrodite duct, the ducts from the seminal receptacle, the albumen gland, and the mucous 
glands are linked close together at the proxima[ part of the visceral coil (Fig. 1 1). This junction is 
followed by the pallial gonoduct. The posterior part of the palliai gonoduct become the 
fertilization chamber, which functions in the encapsulation of fertilized eggs prior to oviposition 
(Fig. 1 1). The fertilization chamber is walled by gland cells with cilia internally. The remainder of 
the pallial gonoduct is tubular, extending anteriorly beneath the right part of the pallial floor. The 
wall of this part of the pallial gonoduct is composed of inner layer of ciliated ~lls and outer layer 
of the longitudinal muscles (Fig. 120･ This duct is sometimes surrounded by a layer of gland 
celis, namely, the common genital gland (Fig. 12D･ The duct enters the cephalic haemocoel 
anteriorly, and generally opens on the anterior right side of the foot. Occasionally the duct opens 
on the middle part of the pallial f[oor and becomes an open, ciliated sperm groove. The ciliated 
seminal groove extends to the ma[e aperture medial of the ventral to the mentum. 
In some groups, the bursa copulatrix, being an oblong saccular body with muscular wall, 
lies in the cephalic haemocoel above the circumesophageal nerve ring. It opens on the anterior 
part of the foot near to the aperture of the pallial gonoduct. The inner surface of this sac is lined 
by ciliated co[umnar cells. 
Configuration of copulatory apparatus much varies within this family, but two major 
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fashions are recognizable: (i) a penis contained in a cavity or in the penial sheath opens 
beneath the mentum (Fig. 13a-c), and (2) empty blind sac opens beneath the mentum which 
may function as a moulder of spermatophore (Fig. 13d-e). In the case (1), the penis is composed 
of radial, circular, and longitudinal muscular fibers, and its entire surface is lined by the 
ephithelium of columnar cells (Fig. 14b-d), and is varying in size and appearance from bulbous, 
ovate, to whip-like (Fig. 15a-d). In the case the penis is contained in a cavity beneath the 
mentum (Fig. 13c), the cavity is bordered internally by a single layer of ciliated cuboidal cells. 
Whiie the penis is contained in the penia[ sheath, the sheath forms a tubular blind-sac which 
passes through/beneath the circumesophageal nenle ring and posteriorly extends deeply into 
the cepha[ic haemocoel (Fig. 13a, b). The sheath is composed of circular muscles, and lined by 
epithelium of columnar cells along its inner surface (Fig. 14b, c). The epithelium of the anterior 
part of the penial sheath towards the male aperture possesses cilia (Fig. 14a). In some species 
the muscular sperm sac occurs on the middle to slightly anterior surtace of the dorsal wal[ of the 
penial sheath. The sperm sac contains unoriented endogenous spermatozoa. Inner surface of 
the sperm sac is lined by the epithelium of ci[iated columnar cells. Along the dorsal wall of the 
penial sheath the vas deferens extends longitudinally through the entire length of the penial 
sheath, which is bordered by the epithelium of columnar cells (Figs 13a-b, 14b). When the 
sperm sac is present, the vas deferens originates from the opening of the sperm sac to the 
penial sheath, and extends to the posterior end of the penial sheath. The vas deferens enters 
the penis posteriorly and becomes the penial duct running within the penis (Fig. 14c). The penial 
duct is also [ined by the epithelium of columnar ceils (Fig. 14b), often opens at the anterior distal 
part of the penis. In some groups, however, the penia[ duct opens at the posterior part of the 
penis and becomes an open groove a[ong the dorsal part of the penis (Figs 14d, 15b, 15d). 
Occasionally the penial duct become a complicated, Iabyrlnthine narrow lumen within the penis, 
and many minute cuticular cones with a pointed tip occur everywhere on the surface of the penis. 
Further, in some species one or two cuticular penial stylets occur at the tip of the penis (Fig. 15c), 
or several cuticular penial teeth along the dorsal groove of the penis (Fig. 15d). In the case the 
copulatory apparatus corresponds to the blind sac molding spermatophore (Fig. 13d, e), the sac 
has a single layer of thickly ciliated cuboidal cells (Fig. 16a, b). In Brachystomia this ciliated sac 
is further followed by a g[obular blind cavity with a layer of non-ciliated cuboidal cells (Fig. 13d). 
Newous system: The central nen!ous system is highly concentrated, and consists of the 
circumesophageal nen/e ring and the visceral loop. 
The circumesophageal nerve ring consists of following ganglia: Two large cerebral ganglia, 
two pedal ganglia generally as large as the preceding ones, the left and the right pleural ganglia. 
The latter two are smaller than the cerebral and pedal ganglia. On the antero-Iateral sides of the 
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left and right cerebral ganglia, much smaller tentacular ganglia are situated. Tentacular nerves 
are extended anteriorly therefrom. From the ventral surface of the cerebral ganglia, two buccal 
nerves are extended posteriorly, reaching to two small buccal ganglia and pedal ganglia are 
connected with each other by commissures. Between cerebral ganglia and pedal ganglia, and 
between cerebral ganglia and left or right pleural ganglion, and between pedal ganglia and left or 
right ganglion are all connected dorso-ventral]y by connectives. 
The visceral loop tracks the following pathway: Right pleural ganglion - supraesophageal 
ganglion - visceral ganglion - subesophageal ganglion - Ieft pleural ganglion. The left half of the 
visceral loop including visceral ganglion is situated on the ventral side of the esophagus, while 
the right half including supraesophageal ganglion lies on the dorsal side. The osphradial nerve 
arises from supraesophageal ganglion, and it is extended posteriorly to the left to the osphradial 
ganglion. Each ganglion of the viscera] Ioop is connected by short connectives with adjacent 
ganglia. 
Remarks: 
This family has conventionally been defined by the turriculate shell (e.g. Tryon, 1886; 
Thiele, 1931 ; Wenz, 1940). However, Robertson (1973) included planispiral Cyclostremella into 
this family because of its pyramidellid affinity of soft part morphology, and Ponder (1973) 
allocated Pseudoskenella depressa Ponder, 1 973 with a short-spired shell in this family based 
on the external morphology of soft part. While, Leucotina which has been allocated in this family 
by having ovate-conic pyramidellid-like shell, was excluded therefrom by Ponder (1987) and Hori 
& Tsuchida (1995) because of its amathinid affinity. Although Anysocyc/a is similar in very 
slender conic shell to some species of the Pyramidellidae, War6n (1994) excluded it from this 
family and established the Ebalidae (=Anisocyclidae) based on its possession of the complicated 
jaw system. The above examples show a difficulty for defining the Pyramidellidae based solely 
on shell characters. 
As con~rns the soft part, Tryon (1886) described this family that the proboscis is long and 
retractile, the mentum is divided at its anterior end, and the radula is wanting, or rudimentarv_ . 
Thiele (1930) supplemented Tryon's description that the pallial cavity contains no gill and gonad 
is hermaphroditic. On the basis of the results of the present study, a part of their descriptions 
needs to be revised that the form of the mentum is variable in this family and the gill is present in 
some species. In addition to these features, the following synapomorphic characters should be 
added to the definition of this family: presence of the pigmented mantle organ, absen~ of the 
secondary giil on the left to the ciliated strips, presen~ of the oral stylet. 
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a, Amathinidae; b, Pyramidellinae; c, Odostomijnae. 
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Fig. 13. Diagram of copulatory apparatus in: a, Pyramidella, Nukarumia, and Amathinidae: b, Tropaeas, 
Turbonilla. Breviturbonilla. Odostomella, Ptycheulimella, Odostomia, Megastomia, Marginodostomia, 
Pyrgulina, and Menestho; c, Otopleura and Styloptygma; d, Brachystomia; e, Iolaea. 
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Soale = 50 ,l m; d. Transverse section of middle part of penis (Turbonilla yoritomo,). Scale = 20 ,1 m. 
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Genus Pyramidella Lamarck, 1799 F~77~~~ ~r4~~~ 
Synon yms: 
Pyramidellus Mortfort, 1810. 
Type species : 
Trochus dolabrata Linnaeus, 1758 (M). 
Descri ption: 
Shell: Shell is large, elongate conic. The columella has three columellar folds. The umbilicus is 
wide. The internal surface of the shell possesses palatal teeth. 
Operculum: The operculum is thin, sometimes having a notch at its columellar side. The 
attached surface has an obsolete and narrow spiral ridge. 
Head-foot The lateral side of the cephalic tentacles is grooved. The foot is bifid medially. 
Pallial cavity: The pigmented mantle organ is composed of translucent and opaque, and extends 
from the anterior part of the pallial kidney to the posterior end of the ciliated strips. The secondary 
gill is present. 
Alimentary system: The oral sucker and the secondary buccal pump are present. The sa[ivary 
glands are string-like in appearance. 
Genital system: The mucous gland is a sing]e. Configuration of copulatory apparatus 
corresponds to the penis enveloped in the penial sheath, passes beneath the circumesophageal 
nerve ring and extends deeply into the cephalic haemocoel (Fig. 19d). No sperm sac is present 
on the peniai sheath. The penial duct opens at the posterior part of the penis and becomes an 
open groove along the dorsal part of the penis. No cuticular appendage is present on the penis. 
Newous system: Typical for the Pyramidellidae. 
Remarks: 
In this study, the type species of this genus, Pyramidella dolablata was investigated 
anatomically and used for description above. 
This genus had conventionally been defined as a group having an elongate conic shell with 
smooth surface and three columellar folds (e.g. Thiele, 1930; Wenz, 1940). Such a definition is 
acceptable for the present species under the present study. 
Although the anatomy of this genus is almost identical with that of the genus Otopleura. 
This genus can be distinguished from the latter by having the penis with penial sheath passing 
beneath the circumesophageal nerve ring. Although the she[1 morphology of this genus is also 
closely similar to that of some species of Otopleufa because of having the turriculated shell with 
three columellar folds, this genus is barely distinguishable from the latter by having a thin shell 
with more or less swollen whorls. 
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Pyramidella dolabrata (Linnaeus, 1 758) 
F~77~~~7~4 ( Fr:7~i~~i7f+[/ ' iff hr:7~~~~i4) (Figs 2d, 17, i8, 19, 96) 
Trochus dolabmtus Linnaeus, 1758: p. 3585, no. 113. 
He/ix dolabrata MOller, 1774: p. 121, no. 318. 
Obeliscus dolabratus A. Adams, 1854: p. 805, pl. 171 , figs 1-3, 18. 
Pyramjdella dolabrata Tryon, 1886: p. 300, pl. 72, figs 71-74. 
He/ix terebellum MOIler, 1774: p. 123, no. 319. 
Obeliscus terebel/um A. Adams, 1854: p. 805, pl. 171 , figs 5, 6. 
Pyramidel!a terebel/um Tryon, 1886: p. 300, pl. 72, fig. 73. 
Pyramide!/a terebe//a Habe, 1961: p. 86, pl. 41, fig. 40. 
Description: 
Shell (Fig. 96): The shell is elongate conic (L/W = I .9-2.2), somewhat thin, polished, and opaque 
white. The protoconch is helicoid, about 120 ' heterostrophy, and 1/2-1/3 of it is immersed in the 
first whorl of teleoconch. The whorls of the teleoconch are up to eight in number, with slightly 
swollen wall, separated by subconstricted sutures. Surface is marked by slight[y flexuous growth 
lines. The body whorl occupies about 1/3 of the shell length, and its periphery is rounded. The 
umbilicus is wide. The aperture is ovate. The columella is near[y straight, possessing three 
co[umellar folds. The upper one of them is strong and nearly transversely situated, while the 
lower two are weak and oblique. The outer lip is thin. The inner surface of the whorls has six 
palatal teeth, which become denticules reguiariy formed with growih halts (Fig. 2d). The external 
surface of each whorl is omamented by two narrow dark brown bands. On the base of the body 
whorl there occur additional three dark brown bands. The width and detailed position of these 
bands are variable among specimens. 
Operculum (Fig. 19a): The operculum is thin, translucent yellowish brown, oblong ovate, with 
extremely shaiiow notch at its columellar side. On the attached surface an obsolete and narrow 
ridge is present nearby the columellar side. 
Head-foot (Fig. 17): The exposed part is translucently white. The cephalic tentacles are nearly 
triangular. The mentum is trapezoid. No pedal gland opening is present on the sole. 
Pallial cavity (preserved condition)(Fig. 17): The anterior part of the external surface of the 
mantle is decorated by two brown longitudinal short bands. The dorsal and ventral ciliated strips 
continue to the posterior 5/6 part of the pallial roof. The gland underlying the ventral ciliated strip 
is pale yellowish white, runs a[ong total length of the ventral ciliated strip. The pigmented mantle 
organ is composed of pale yellowish white oells and little pale orange ce!Is. 
Alimentary system (Fig. 18): The proboscis sheath is long, reaching about 15 mm in length and 
0.4 mm in width. The buccal sac is about O.75 mm in length and 0.15 mm in width, contains a 
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short stylet. The primary buccal pump is extremely short, but the secondary pump is rather large, 
reaching about four times as long as the buccal sac and about twice as wide as that. The 
secondary buccal pump is tightly connected to the surface of the anterior part of the anterior 
esophagus by a thin sheath of longitudinal musculature. The anterior esophagus is about 17 
times as long as the buccal sac and about 1/3 of that in width. The posterior esophagus bears a 
simple narrow tube anteriorly, but becomes a complicatedly folded up mass, being about twice as 
wide as the buccal sac. The salivary glands are string-like, reaching about six times as long as 
the buccal sac and about 1/2 of that in width. 
Genital system: The penis is oblong ovate, with truncated anterior distal end. The dorsal groove 
of the penis is deep and narrow. The vas deferens on the penia[ sheath is wide and thick (Fig. 
1 9c) . 
Newous system: Typical for the Pyramidellidae. 
Type locality: West Indies 
Geographical distribution: Widely distributed in the tropical Indo-west Pacific up to central 
Honshu (Kira, 1954) and Caribbean Sea (Tryon, 1886). 
Habitat Fine sandy bottom lower tidai zone down to 10 m depth (Kubo & Kurozumi, 1995). 
Remarks: 
In general, specimens from tropical water have rather large and thin shell with narrow 
coloured bands, while in those from warm-temperate central Honshu the shell is somewhat small 
and thick, possessing broad and dark colored bands. 
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Fig. 17. Pyramidel/a dolabrata, a-c, Animal sheli removed. Scale = I mm. 
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Genus Otopleura P. Fischer, 1885 ･'/4j S i7 ?+[/~ 
S ynonyms: 
Obeliscus Gray, 1847 (non Beck 1837) Longchaeus Morch 1875 Aphaksta Laseron 
1959. 
Type species: 
Voluta auriscati Chemniiz (invalid) = Voluta auriscati Holten, i802 (M). 
Descri ption: 
Shell: Shell is [arge, ovate to regular]y eiongate conic. The columella has one to three columellar 
folds. The shell is often decorated by various color markings. The intemal surface of the shell 
possesses palata[ teeth. 
Operculum: The operculum is thin, having a notch at its columellar side. The attached surface 
has an obsolete and narrow spiral ridge. 
Head-foot The lateral side of the cephalic tentacles is grooved. The foot is bifid medially at its 
anterior end. 
Pallial cavity: The pigmented mantle organ is composed of translu~nt and opaque, and extends 
from the anterior part of the pallial kidney to the posterior end of the ciliated strips. The secondary 
gill is present. 
Alimentary system: The oral sucker and the secondary buccal pump is present. The salivary 
glands are string-iike in appearance. 
Genital system: The mucous gland is a single. The copulatory apparatus corresponds to the 
penis contained in a cavity beneath the mentum. The penis is short, bulbous to ovate in 
appearance. Sperm sac, vas deferens, cuticular appendage are absent at all. 
Newous system: Typical for the Pyramidellidae. 
Remarks: 
In the present study, the type species of this genus, Otopleura auriscati was investigated for 
its presence of the secondary gill and a short penis contained in the oavity beneath the mentum. 
The genus Longchaeus had conventional[y been recognized as a group possessing a turriculated 
shell with peripheral spiral groove and no umbi[icus (Da]1 & Bartsch, 1904; Thiele, 1930). The 
anatomy of the type species of Longchaeus, Otopleura acus (Gmelin, 1791) (as Pyramidella 
acus) was investigated by Ponder (1987). Since its anatomy is entirely identical with that of 
Otopleu!a, here Longchaeus is synonymized with Otopleura. 
This genus had been defined as a group having an ovate shell with cone-shaped spire, 
axial ribs, and three columellar fold. However, the shell appearance of the species under the 
present study shows variety from ovate to regularly conic. 
The anatomy of Otopleu[a resembles that of Fyramidel/a. However, this genus can be 
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distinguished from Pyramide//a by the globular penis contained in a cavity beneath the mentum. 
Although the shell morphology of some species of this genus is also closely similar to that of 
Pyramidel/a, the solid shel[ substanoe can be a diagnostic conchological character of this genus. 
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Otopleura mltrahs A Adams, 1854 ~/4j _ i7 5:+[/ (Ags Id 20 21 97) 
Pyramide/la mitra/is A. Adams, 1854, p. 814, pl. 172, fig. 9; Tryon, 1886, p. 305, pl. 73, Fig. 94; 
C]essin, 1902, p. 72, pl. 14, fig. 9. 
Aphalista mitralis: Laseron, 1959, pp. 187, 255, figs. 4, 5, 6. 
Otopleura mitralis: Habe, 1966, p. Ii4, pl. 43, fig. 2; Cernohorsky, 1972, pp. 201 , 356, pl. 57, figs. 
6-6c; Kay, 1979, p. 412, fig. 133c. 
Otopleu/1a (Aphalista) mitralis: Kira, 1954, p. 188, pl. 68, fig. 18. 
Pyramidel/a var~egata A. Adams, 1854, pp. 814-815, pl. 172, fig. 10; Tryon, 1886, p. 305, pl. 73, 
fig. 3; Martini & Chemniiz, 1902, p. 72, pl. 14, fig. 8. 
Description: 
Shell (Fig. 97): The appearance of the shell is ovate to oblong ovate (~V=2.2-3.7), rather 
variable by individual. The shell is thick, feebly poiished, white, and often possesses red-brown to 
purple brown spots or ambiguous longitudinal bands everywhere. However, especially oblong 
oval individual often has several yellowish brown thin dotted spiral lines on its whole surface and 
a large red-brown spot on its dorsal side. The protoconch is helicoid, 130 " heterostrophy, 
smooth, and about 1/3 of it is obliquely immersed in the first whorl of teleoconch (Fig. 20a). The 
whoris of the teleoconch are 9 in number. The walls of the whorls are feebly rounded on the upper 
whorls but straight on the lower whorls. The suture is shallow but distinct. Surrace is marked by 
somewhat flat and slender axial ribs of which number reaches to about 30 on the body whorl. The 
axial ribs are thicken at their upper part and sometimes slightly tuberculated at their summit, while 
become feeble at their lower part. The interspaces of the axial ribs are narrower than the width of 
the ribs on the upper whorls but become nearly twice as wide as that on the lower whorls. 
Although about 10 thin spiral grooves are present on interspaces of the axiai ribs, their 
arrangement is irregular. The body whorl occupies 50-600/0 of the shell length. There is no 
umbilicus. Aperture is auri-ovate, and occupies 400/0 Of the shell length. The columella is oblique 
and thick, possessing three columellar folds (Fig. Id). The upper one of them is strong, Iong, and 
nearly transversely situated, while the lower two are weak and oblique. The inner wall is widely 
covered by moderately thick callus. The outer lip is thick. Inner surface of the whorls possesses 
denticulate palatal teeth regularly being formed with growth haits. 
Operculum (Fig. 20b): The operculum is somewhat thick, and oblong ovate in shape with more 
or less coarse growth lines and a low, narrow spiral ridge on the inner side. The color is 
translucent yellowish brown all over. 
Head-foot (Fig. 20c): The exposed part is translucent white. The cephalic tentacles are triangular. 
The mentum is trapezoid, and its anterior longitudinal groove is rather long, which reaches to the 
half of the length of the mentum. The foot is bifid at its middle of the anterior end. There is no 
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visible pedal mucous gland opening. 
Pallial cavity: The pallial cavity is very long, reaches to about 2/3 of the shell length, and its width 
is about 1/4 of the length of the pallial cavity. The dorsal and ventra[ ciliated strips continue to 
nearly posterior end of the pallial oavity, where the both join to each other. There is the gill along 
the right side of the dorsal ciliated strip. The gland underlying the ventral ciliated strip in yellowish 
white color is scattered by some brown small spots, Iies between the posterior part of the pallial 
Iobe and the posterior end of the pallial cavity. The anterior aorta is long and prominent. The 
pigmented mantle organ is flat, trans[u~nt yellowish white to white, and about 1/3 of the mantle 
length. The kidney is yellowish white, about 3/5 of the mantle length. 
Alimentary system (Fig. 20d): The proboscis sheath is long and wide. The buccal sac reaches 
to about 0.5 mm in length and about 0.15 mm in width. The stylet is nearly as long as the buccal 
sac and about 1/2 of that in width. The primary buccal pump is as long as the buccal sac and 
slightly slenderer than that. The secondary buccal pump is very long, nine times as long as the 
buccal sac and about 1.5 times as wide as that. The anterior esophagus is about five times as 
long as the buccal sac and the same as that in width. A[though the anterior part of the posterior 
esophagus is also the same as the buccal sac in width, the middle to posterior part of it is 2.5 
times as wide as the buccal sac. The surface of the posterior esophagus is finely granulated. The 
total length of the posterior esophagus is unknown. The salivary gland is string-Iike with roughly 
granulated appearance, about ten times as long as the bucca[ sac and about twi~ as wide as 
that. The salivary gland retractor muscle is thin, about 1/5 of the salivary gland in length. The 
anterior part of the salivary duct is apart from the anterior end of the anterior esophagus, and runs 
anteriorly in para[lel with the primary buccal pump reaching to the posterior part of the sty]et bulb. 
Four types of the proboscis retractor muscle (prm) are present: The prm I connects the posterior 
end of the proboscis sheath with the circuiar muscle, and it is about four times as long as the 
buccal sac and as wide as in width. The prm ll is a pair of thin filaments which runs from the 
anterior part of the proboscis sheath to the anterior end the prm l, about five times as long as the 
buccal sac and about 1/3 in width. The lateral sides of each filament are annexed by narrow 
membranous muscles. The prm 111 is also a pair of thin filaments which runs in parallel with the 
prm ll from the anterior part of the proboscis sheath, reaching to the anterior 1/10 part of the prm l 
where is attached by the junction of the anterior and posterior esophagi. The length and width of 
the prm ll] are the same as those of the prm il. The prm IV is a pair of somewhat thick muscles 
which connects the middle of the proboscis sheath with the anterior end of the prm l, and it is 
about 1/3 of the buccal sac in length and about 1/2 in width. Anterior about 1/10 of the prm I is 
divided into two wide filaments. 
Genital system: The hermaphrodite gland is milky white to pale yellow in color, being complex of 
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many thin and long vermiculate glands. The albumen gland is translucent grayish white, reaches 
to about 7 mm in [ength and I mm in width. The mucous gland is also translucent grayish white, 
about 2/3 of the albumen gland in length and about 1.5 times as wide as that. The seminal 
receptacle is small globular, about 0.3 mm in diameter. The seminal vesicle is oblong and curved, 
about 3 mm in length and about 0.4 mm in width. The common genital gland in translucent 
grayish white color is about 2/5 of the albumen gland in width, reaches to the anterior part of the 
pallia[ floor. The bursa copulatrix is about 0.12 mm in width, and its total length is unknown. The 
globular muscular body in the sac of the copulatory apparatus reaches 0.4 mm in length and 0.2 
mm in width, possessing a longitudinal cleft on the middle of its anterior about 3/4 part (Fig. 2lb). 
Newous system (Fig. 2lc-d): The cerebral ganglion is ovate and O.1 mm in length and 0.07 mm 
in width. The pedal ganglion is ellipsoid, and slightly smaller than the cerebral ganglion. The 
commissures which connect cerebral ganglia and pedal ganglia with each other are very short 
and indistinct. The right and left pleural ganglia are ellipsoid to ovate and about 1/3 of the length 
of the cerebral ganglion. The supraesophageal ganglion is globular and about 1/2 of that. The 
subesophageal gangiion is ellipsoid and about 1/3 of that. The visceral ganglion is oval and about 
2/3 of that. Although each connective is very difficult to be recognized, its length is about 1/4 of 
the width of the cerebral ganglion. 
Type locality: St. Estevan, North [locos, Luzon Island, Philippines. 
Geographical distribution: West Pacific coast from Miyake Island, south to Fiji (Cernohorsky, 
1972) and Hawaii (Kay, 1979). 
Habitat This species is recognized on intertidal zone. It occurs in sand over the rock plate or in 
the crevice of the rock between tidemarks, especiai:y where acorn worms abound. 
Remarks: 
This species had often been treated as a species of Fyramide//a at first, because it has the 
axial ribs on the surface of the shell and the three columeilar folds. Laseron (1959) established 
Aphalista based on one form of this species with no spirai grooves on the interspaces of the axial 
ribs. Otopleura variegata A. Adams, 1854 is a synonym of this species. Although Otopleura 
aurtscati (Holten, 1802) is closely similar to this species on the shell characters, the former differs 
from this species in strongly tuberculated summit of the axial ribs, distinct and regu]arly arranged 
brown spots. 
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Fig. 20. Otopleura mitralis. a, Protoconch; b, Operculum; c. 
Scale = i mm for b, d; 0.5 mm for c; 0.25 mm for a. 
Head; d, Anterior alimentary system. 
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Otopleura glans Reeve, 1843 ;~ yifD i7 ~+ [/ (Figs 22, 98) 
Pyramlde/la glans Reeve 1843, p. 198; A. Adams, 1854, p. 813, pl. 172, figs. 6, 7; Tryon, 1886, p. 
305, pl. 73, fig. 98; Martini & Chemnitz, 1902, p. 71, pl. i4, fig. 6. 
Otopleura g/ans: Habe, 1966, p. 114, pl. 43, fig. 3; Habe & Okutani, 1975, p. 28, 225. 
Description : 
Shell (Fig. 98): The shell is oval (UW=1.7), thick, polished, dark brown, and possesses white, 
ambiguous large spots especially upper part of each whorl. The columella, inner lip, and marginal 
area of the outer lip is white. The protoconch is helicoid, 130 ' heterostrophy, smooth, and about 
1/3 of it is obliquely immersed in the first whorl of the teleoconch (Fig. 22a). The whorls of the 
teleoconch are six in number, with somewhat convex walls, and separated by shallow but distinct 
sutures. Surface is marked by fiat and wide axial ribs of which number reaches to 30-40 on the 
body whorl. The interspa~s of the axial ribs are much narrower than the width of the ribs on the 
upper whorls but slightly narrower than that on the lower whorls. Although there are thin spiral 
grooves on interspaces of the axial ribs, their arrangement is irregular. The body whorl occupies 
660/･ of the shell length. There is no umbilicus. Aperture is auri-ovate, and occupies 470/0 of the 
shell [ength. The columella is oblique and thick, possessing three columellar folds. The upper one 
of them is strong and nearly transversely situated, while the lower two are weak and obiique. The 
inner wall is widely covered by thick callus. The outer lip is thick. Inner surface of the whorls 
possesses denticulate palatal teeth regularly being formed with growih halts. 
Operculum (Fig. 22b): The operculum is somewhat thin, and ovate in shape with more or less 
coarse growth lines, and an obsolete and thin spiral line. The color is translucent ye[Iow, but 
becomes gradua[ly paler towards the margin. 
Head-foot (Fig. 22c): The exposed part is white to milky white, presumably translucent white. 
The cephalic tentacles are triangular. The mentum is oblong heart shaped. The introvert-
proboscis aperture is situated on the anterior end of the mentum. The foot is bifid at its middle of 
the anterior end. There is no visible pedal mucous gland opening. 
Pallial cavity: The pailial cavity is very long, reaches to about I .5 times as long as the shell 
[ength, and its width is about 1/4 of the length of the pallial cavity. The dorsal and ventral ciliated 
strips continue to 7/8 part of the pallial cavity, where the both join to each other. There is the gill 
along the right side of the dorsal ciliated strip. The gland underlying the ventral ciliated strip in 
yellowish white color is scattered by some red-brown small spots, Iies between the posterior part 
of the pallial lobe and the anterior 2/5 part of the pailial cavity. The anterior aorta is prominent. 
The pigmented mantle organ is flat, white, and about 1/4 of the mantle length. The kidney is pale 
brown, about 3/5 of the mantle length. 
Alimentary system: The proboscis sheath is somewhat long and wide. The buccal sac reaches 
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to about 0.5 mm in length and about 0.15 mm in width. The stylet is as long as the buccal sac and 
about 1/3 of that in width. The primary buccal pump is slightly shorter than the buccal sac and as 
wide as that. The secondary buccal pump is very long, seven times as long as the buccal sac and 
slightly wider than that. The anterior esophagus is about four times as long as the buccal sac and 
about 2/3 of that in width, and its surface is somewhat uneven. Although the anterior part of the 
posterior esophagus is about 1/2 of the buccal sac in width, the middle to posterior part of it 
becomes twice as wide as the buccal sac. The surfa~ of the posterior esophagus is finely 
granulated, and it is totally at least eight times as long as the buccal sac. The salivary gland is 
string-like and roughly granulated, about eight to nine times as long as the buccal sac and about 
1/7 of that in width. The salivary gland retractor muscle is very slender, and about 1/20 of the 
salivary gland in length. Two types of the proboscis retractor muscle (prm) are present: The prm l 
connects the posterior part of the proboscis sheath with the circular muscle, and it is about six 
times as long as the buccal sac and about 2/3 of that in width. The prm ll is a pair of filaments 
which runs from the anterior part of the proboscis sheath, reaching to the anterior 1/6 part of the 
prm I where is attached by the junction of the anterior and posterior esophagi. The prm ll is as 
long as the bucca[ sac and about 1/3 of that in width. Anterior about 1/6 of the prm I is divided into 
two thin filaments. 
Genital system: The seminal vesic:e in pale yellowish brown oolor is irregular oblong ovate, 1.5 
mm in length and 0.5 mm in width. The albumen gland is pa[e yellowish white, reaches to 3.5 mm 
in length and 0.5 mm in width. The mucous gland is translucent grayish white, about 1/3 of the 
albumen gland in length and neariy as wide as that. The seminal receptacle in grayish white color 
is somewhat large globular, about 0.2 mm in diameter. The common genital gland in translucent 
grayish white color is about 3/5 of the albumen g[and in width, reaches to the anterior part of the 
pallial floor. 
Type locality: Philippines. 
Geographical distribution: Tropical west Pacific coast. 
Habitat This species inhabits intertidal zone. It occurs in sand over the rock plate or in the 
crevice of the rock, especially where acom worms abound. 
Remarks: 
This species had often been treated as a species of Pyramide/la at first because of its axial 
ribs on the surfa~ of the shell and the three co[umellar folds. Later, this species has usually been 
included into Otopleu/13 because of its large oval shell. Dark brown shell enables to distinguish 
this species from the other species of this genus. 
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Fig. 22. Otop!eura glans. a, Protoconch; b, Operculum c Head Scale O 5 mm 
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Otopleura sulcata (A. Adams, 1854) ;t;tt7 f+ L. (Figs 23, 99) 
Obeliscus sulcatus A. Adams, i854, p. 807, pl. 171, fig. 34; Maritini & Chemniiz, 1902, p. 56, pl. 
13, figs. 5, 6. 
Pyramide/la sulcata: Tryon, 1886, p. 301, pl. 72, fig. 79; Kira, 1954, p. 188, pl. 68, fig. 21; 
Cernohorsky, 1972, pp. 200, 356, pl. 57, figs. 2-2a; Kay, 1979, p. 413, fig. 133B. 
Longchaeus sulcata: Habe, 1966, p. 115, p[. 43, fig. 8. 
Description: 
Shell (Fig. 99): The shell is regularly conic (~V=3.0), moderately thick, polished, and milky white 
to yellowish white. The protoconch is helicoid, 130 ' heterostrophy, smooth, and 1/2-1/3 of it is 
obliquely immersed in the first whorl of teleoconch (Fig. 23a). The whorls of the teleoconch are 15 
in number, with straight wall, separated by canaliculated and subconstricted sutures. Surface is 
marked by feebly flexuous growth lines. The body whor[ occupies 400/･ of the shell length, and its 
periphery is somewhat angulated. Although there is no umbilicus, a heavy umbilical keel is 
present at the lower part of the base. Aperture is rhombic oval, and occupies 270/･ of the shell 
length. The columella is nearly straight, possessing three columellar folds. The upper one of them 
is strong and neariy transversely situated, while the lower two are weak and oblique. The inner 
wall is not covered by callus. The outer [ip is thin. Inner surface of the whorls is marked by four 
strong palatal teeth, which become denticules regularly being formed with growth halts. The 
extemal surface of the shell is ornamented by ambiguous longitudinal bands formed by one to 
three brown spots which is somewhat periodically widen and darken. The positions of these wide 
and dark bands accord with those of the internal palatal teeth. 
Operculum (Fig. 23b): The operculum is somewhat thick, and oblong ovate in shape with more 
or less coarse growth lines and a very obsolete, Iow and narrow spiral ridge on the inner side. In 
addition, there is a wide and translu~nt spiral band on the middle area. The color is translucent 
ye[Iow except the spiral band, but becomes gradually paler towards the margin. 
Head-foot (Fig. 23c): The exposed part is translucently white. The cephalic tentacles are long 
and triangular. Large clusters of white cells are present behind each eye. The mentum is 
trapezoid, and the introvert-proboscis aperture is situated in the anterior end of the mentum. The 
foot is bifid at its middle of the anterior end. There is no visib[e posterior pedal gland opening. 
Pallial cavity: The pallial cavity is very long, reaches to about 1/3 of the shell length, and its width 
is about 1/5 of the length of pallial cavity. The dorsal and ventral ciliated strips continue to nearly 
posterior end of the pallial cavity, where the both join to each other. There is the thin gill along the 
right side of the dorsal ciliated strip. The gland underlying the ventral ciliated strip in yellow to 
orange color lies between the posterior part of the pallial lobe and the anterior half of the pallial 
cavity. The anterior aorta is somewhat prominent. The pigmented mantle organ is flat, white to 
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grayish white, and about 1/4 of the mantle length. The kidney is somewhat translucent milky white, 
about 4/7 of the mantle length. The area along the left side of the kidney is translucent, and width 
of this area reaches about 1/4 of the width of the mantle, possibly corresponds to the pallial vein. 
Alimentary system (Fig. 23d): The proboscis sheath is long and wide. The buccal sac reaches 
to about i mm in length and about 0.2 mm in width. The stylet is about 2/3 of the length of the 
buccal sac, and about 1/2 of that in width. The primary buccal pump is about 1/3 of the buccal sac 
in length and slightly slenderer than that. The secondary buccal pump is very long, three to four 
times as long as the buccal sac and about 1.5 times as wide as that. The anterior esophagus is 
about four times as long as the buccal sac and the same as that in width. The posterior 
esophagus is also the same as the buccal sac in width, while its total length is unknown. The 
salivary gland is string-like, about four times as long as the buccal sac and about 1/2 in width. The 
salivary gland retractor muscle is very short and slender. The anterior part of the salivary duct is 
apart from the anterior end of the anterior esophagus, and runs anteriorly in parallel with the 
primary buccal pump reaching to the posterior part of the stylet bulb. Four types of the proboscis 
retractor muscle (prm) are present: The prm I connects the posterlor end of the proboscis sheath 
with the circular musc[e, and it is about twice as long as the buccal sac and about 1.5 times as 
wide as that. The prm ll is a pair of thin filaments which runs from the anterior part of the 
proboscis sheath to the anterior about 1/3 part of the prm I, about five times as long as the buccal 
sac and about 1/4 in width. The lateral sides of each filament are annexed by wide membranous 
muscles. The prm lll is also a pair of thin filaments which run in parallel with the prm 11 from the 
anterior part of the proboscis sheath reaching to the middle part of the prm I where is attached by 
the junction of the anterior and posterior esophagi. Their length and width are the same as those 
of the prm ll. The prm IV is a pair of filaments which connects the middle of the proboscis sheath 
with the posterior 1/3 part of the prm ll, that is about twice as long as the buccal sac and about 1/2 
in width. Anterior about i/3 of the prm I is divided into two wide filaments. 
Genital system: The hermaphrodite gland is milky white in color. The seminal vesicle is irregular 
fusiform in pale pink color, 3.3 mm in length and 1.2 mm in width. The albumen gland is well 
developed and opaque and milky white to white, reaches to 12 mm in length and I .5 mm in width. 
The mucous gland is translucent grayish white, 1/2 to 2/3 of the albumen gland in length and the 
same as that in width. The seminal receptacle is globular in pale pink color, 0.9mm in diameter. 
The common genital gland is trans[ucent grayish white, reaches to the anterior part of the pallial 
f[oor and slightly slenderer than the albumen gland in width. The bursa copulatrix is 0.25 mm in 
width, while its total length is unknown. 
Type locality: Tahiti Island. 
Geographica/ distribution: West Pacific coast from Amami Isiand (ffde Higo & Goto, i993) 
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south to Fiji (Cernohorsky, 1972), Tahiti (A. Adams, 1854), and Hawaij (Kay, 1979), 
Habitat This species inhabits intertidal zone to depth of 10 m. It occurs in sand, especially where 
sprematopytes of Helobiales and acorn worms abound. 
Remarks: 
This species has often been treated as a species of PyTamidella because of the three 
columellar folds. However, this species belongs to Voluspa in a narrow sense of conventional 
conchology because of its regularly conic shell with three columellar folds and internal lirae of the 
whorls. This species resembles Otopleura acus (Gmelin, 1791) in shell appearance, but the 
former differs from the latter because of more convex whorls and more ambiguous brown spots 
on the shell. 
54 
-~'~~¥¥¥~.'~~~¥'. '~ 
~ 
~__~~~~~~~~~~~=-¥¥~+*~~~~~ ~~;'>' ~~i=~::::~=~~:~~~'~*~~:~*+: 
=~ ~**~=''+** * 
l' 
, f 1 
;r-,~' -/ 
m ipa 
a 
' /"'(- _ 
~ 
~~-~~~i~:~; ,f~i:Lll _~:."~~~.'i~t 
If ';~'~':~~~~~ ~::~ 
*.~*:r... ' 
b 
e 
*L i 
., 
f.~). 
'i 
ct 
c 
ps 
bs bp l s bp II 
' "+'/~/"" " "" '/'////////~~'::"///'/';(/~.//u/~:~'i//'/://:~:,;'~i!'/(;'//"':/~;.:;/~j/~'.' ' ) 
'='/// 
'~l!,1 
~bi:,/////~"~(//"'/~~'////'~;;";~:/_: ' ~ 
p'~ 
pes 
~ es 
sg d 
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Genus StyloptygmaA. Adams, 1860 t7 UA~/t75:+~~~ 
S ynon yms: 
Mormu/a A. Adams, i863; Pyrgostylus Monterosato, 1884. 
Type species: Monoptygma stylina A. Adams, 1853 (OD). 
Description: 
Shell: The shel] is moderately large, elongate ovate to regularly conic. The columella has one or 
three columellar folds. The intemal surface of the shell sometimes possesses palatal teeth. 
Operculum: The operculum is generally thin, sometimes having a notch at its columellar side. 
The attached surface has an obsolete and narrow spiral ridge, or non sculptured. 
Head-foot The lateral side of the cephalic tentacles is grooved. The foot is bifid medially at its 
anterior end. 
Pallial cavity: The pigmented mantle organ is generally composed of translucent and opaque 
gland cells, but occasionally with coloured ce[Is. It is oblong ovate, situated just anterior to the 
pailial kidney. No secondary gill is present. 
Alimenta,y systemi The oral sucker and the secondary buccal pump are present. The salivary 
glands are vermiculate to string-Iike in appearanoe. 
Genital system: The mucous gland is a single. The copulatory apparatus corresponds to the 
penis contained in a cavity beneath the mentum. The penis is short, bulbous to ovate in 
appearance. Sperm sac, vas deferens, cuticular appendage are absent at all. 
Nervous system: Typical for the Pyramidellidae. 
Remarks: 
In the present study, the type species of this genus, Styloptygma stylina was not 
investigated anatomically. However, Styloptygma taeniata A. Adams, 1862. S. acjculina 
(Souverbie, 1865). S. Iutea (Garrett, 1873) under the present study are closely similar to S. stylina 
in having elongate rissoid sheil with microscopic feeble spiral lines and a single columellar fold. 
Therefore anatomical description of Styloptygma adopted the morphology of Styloptygma 
taeniata. S. aciculina. S. Iutea. The genus Mormu/a had conventionally been recognized as a 
group possessing an elongate ovate shell with prominent axial ribs, axial varices, fine spiral 
grooves and no coiumellar fold (Dall & Bartsch, 1904; Thie[e, 1930; Wenz, 1940). However, sin~ 
their soft part morphoiogy of the type species of Mormula, Styloptygma philippiana (Dunker, 
1860), is entirely identical with that of the present species of Styloptygma, here Mormula is 
synonymized with Styloptygma. S. heigunensis n. sp.. S. pulche//a (A. Adams, 1 854). S. dunkeri 
(Dall & Bartsch, 1906) under the present study are closely similar to the type specie of the genus 
Ortne//a Dall & Bartsch, 1904, O. pinguicula A. Adams, 1870 in having a regularly conical shell 
with smooth surface and two columellar folds. Therefore, it is possible that Orinella is also 
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synonymized with Styloptygma. 
This genus had been defined as a group having slender ovate conic shell with irregularly 
enlarging whorls and a single columellar fo!d (A. Adams, 1860; Nomura, 1939). However, the 
shell of the species under the present study have slender ovate conic to regularly conic 
appearance and one to two columellar folds. 
The anatomy of Styloptygma is almost identical with that of Otopleura. However, this genus 
can be distinguished from the latter by having no secondary gill, and small and ovate pigmented 
mantle organ. Shell morphology, inc[uding she[[ appearance, sculpture and number of columel[ar 
fold, is highly variable among species in this genus, but this genus oan be barely distinguished 
from the other genera of the Pyramidellidae by having medium sized oblong ovate to conic shell. 
57 
Styloptygma taeniata (A. Adams, 1862) ;~･1"4 IJ i7 iJAS/i75:+[/ (Fig. Ic, Ie, 24, 100) 
Styloptygma taeniata A. Adams, 1862, p. 235; Kuroda & Habe, i971 , p. 440, pl. 114, fig. I . 
Syrno/a (Styloptygma) taeniata: Tsuchida & Hori, 1990, pp. 25-26, pl. 1, figs. 2a, 2b, 2c. 
lphiana lischkei Dall & Bartsch, 1 906, p. 333, pl. 25, fig. I . 
Syrnola (lphiana) Iischkei; Nomura, 1938, p. 50, pl. 5, figs. 45a, 45b. 
Styloptygma lischkei; Inaba, 1963, p. 122, pl. 3, fig. 2. 
Description: 
Shell (Fig. 100): The shell is somewhat irregularly conic (~V=2.6-4.9), somewhat thin, not 
polished, and white translucent. There are red-brown narrow spiral bands at the periphery and 
slightly upper part of the middle of each whorl. The protoconch is helicoid, about 130 ' 
heterostrophy, smooth, and about 1/4 of it is obliquely immersed in the first whorl of teleoconch 
(Fig. 24a). The whorls of the teleoconch are 9 in number, rapid[y increase on upper whorls while 
gradually increase on lower whorls. The whorls have slight[y convex walls, and are separated by 
distinct and subconstricted sutures. Surfa~ is marked by fine growth lines and finely flexuous 
spiral lirae. The growth lines are sometimes coarser, slightly flexvous on the upper part of the 
whorl. The body whorl occupies 45"/･ of the shell length, and its periphery is convex. The base of 
the body whorl is somewhat long, and sculptured the same as the upper part of the body whorl. 
The umbilicus is absent. Aperture is oval, occupies 27･/~ of the shell length. The columella is 
neariy straight, somewhat wider toward its lower end. There is an obscure small columellar fold. 
The inner wall is covered by thin callus. The outer [ip is somewhat thick. inner surface of the 
whorls is smooth. 
Operculum (Fig. 24b): The opercuium is somewhat thin, and oblong ovate in shape with more or 
less coarse growth lines and no sculpture on the inner side. The color is translucent yellow, but 
becomes gradually paler towards the margin. 
Head-foot (Fig. 24c, d): The exposed part is translucent white. The cephalic tentacles are long 
triangular. The mentum is oblong heart shaped with the antero-lateral corners which are laterally 
expanded. The introvert-proboscis aperture is situated on the anterior end of the mentum. The 
foot is bifid at its midd[e of the anterior end. There is no visible pedal mucous gland opening. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is moderately long, 
reaches to about 4/5 of the shell length, and its width is i/3 of the length of the pallial cavity. The 
dorsal and ventral ciiiated strips continue to about 3/4 part of the pallial cavity. There is no gill. 
The gland underlying the ventral ciliated strip in yellowish white color lies between the posterior 
part of the pallia] Iobe and the anterior 3/4 part of the pallial cavity. The anterior aorta is not visible. 
The pigmented mantle organ is translucent yellowish white, occasionally possessing a red-brown 
small mass in it, and about 1/4 of the mantle length. The kidney is yellowish white, about 215 of 
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the mantle length. 
Alimentary system (Fig. 24e): The proboscis sheath is long and somewhat wide. The buccal sac 
reaches to about 0.5 mm in length and 0.12 mm in width. The stylet is as long as the buccal sac 
and about 1/4 of that in width. The primary buccal pump is about 1/5 of the buccal sac in length 
and about 1/2 of that in length. The secondary buccal pump is long, about three times as long as 
the buccal sac and nearly as wide as that. The anterior esophagus is about four times as long as 
the buccal sac and about 1/2 of that in width. Although the posterior esophagus is also about 1/2 
of the buccal sac in width, its total length is unknown. The salivary gland is vermiculate and 
granulated, as long as the buccal sac and about 2/3 of that in width. The salivary gland retractor 
muscle is slender and long, reaches about 2/3 of the salivary gland in length. Two types of the 
proboscis retractor muscle (prm) are present: The prm I connects the posterior 1/3 part of the 
proboscis sheath with the circular muscle, and it is about 2.5 times as long as the buccal sac and 
about twice as wide as that. The prm ll is a pair of thin filaments which runs from slight[y anterior 
part of the midd[e of the proboscis sheath to the anterior about 1/3 part of the prm l, about twi~ 
as long as the buccai sac and about 1/2 of that in width. The anterior 1/3 part of the prm I is 
attached by the junction of the anterior and posterior esophagi. Slightly posterior to this part on 
the prm I is briefly divided into two. 
Genital system: (being observed only on fixed specimens) The seminal vesicle is abcut 0.3 mm 
in length and 0.1 mm in width. The albumen gland is pale yellowish orange, reaches about 2 mm 
in length and about 0.7 mm in width. The mucous gland is slightly translucent grayish white, 
about 1/2 of the albumen g[and in length and about 2/3 of that in width. The re~ptacle seminis is 
globular, about 0.2 mm in diameter. The common genital g[and in slightly translucent pale 
yellowish orange color reaches to the anterior part of the pallial floor, and it is about 1/3 of the 
albumen gland in width. The bursa copulatrix is 0.1 mm in width, while its total length is unknown 
(Fig. 240･ The penis is simple, reaches 0.3 mm in length and 0.15 mm in width. 
Type locality: "Takano-shim". 
Geographical distribution: From Kyusyu (jde Higo & Goto, 1993) north to Boso Peninsula and 
Japan Sea coast north to Tajima (fide Higo & Goto, 1993). 
Habitat. This species inhabits intertidal zone to depth of 30 m (jde Higo & Goto, 1993). It occurs 
under stones in silt-sandy place or in silty sand in crevice of rock or bottom of tidepool. 
Remarks: 
This species has often been treated as a species of Syrnola because of slender shell with 
almost smooth surface and a single columellar fold. Further this species sometimes included into 
Styloptygma beoause of its pupiform appearanoe. lphiana lischkei Dall & Bartsch, 1 906 is an 
individual with somewhat thick shell. 
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Fig. 24. styloptygma taeniata, a, Protoconch; b, Operculum: c, Head; d, Foot sole; e, Anterior a[imentary 
system; f, Bursa copulatrix. Scale = 0.5 mm for d, e; 0.2 mm for c; 0.1 mm for a, b, f. 
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Styloptygma aciculina (Souverbie, 1865) ~ y:t4i7 UA~/i7 ~+L･ (Fig. 25, 101) 
Odostomia aciculina Souverbie, 1865, p. 150, pl. 5, fig. 2. 
Description: 
Shell (Fig. 101): The shell is somewhat irregularly conic (L/VV=3.9), somewhat thin, not polished, 
and translucent white. There is a red-brown wide spiral band at the midd[e of each whorl. The 
protoconch is helicoid, about 130 ' heterostrophy, smooth, and about 1/4 of it is obliquely 
immersed in the first whorl of teleoconch (Fig. 25a). The whorls of the teleoconch are 9 in number, 
rapidly increase on upper whorls while gradually increase on lower whorls. The whorls have 
slightly convex walls, separated by distinct and subconstricted sutures. Surtace is marked by fine 
growth lines and fine spiral lirae. The grovvth lines are sometimes coarse, slightly flexuous on the 
upper part of the whorl. The body whorl occupies 39･/* of the shell length, and its periphery is 
convex. The base of the body whori is somewhat long, and sculptured the same as the upper part 
of the body whorl. The umbilicus is absent. Aperture is oval, and occupies 240/･ of the shell length. 
The columella is nearly straight, somewhat wider toward its lower end. There is an obscure small 
columellar fold. The inner wall is covered by thin callus. The outer lip is somewhat thin. Inner 
surface of the whorls is smooth. 
Operculum (Fig. 25b): The operculum is somewhat thin, and oblong ovate in shape with more or 
less coarse growth lines and a feeble spiral line. The color is translucent pale yellowish brown, 
but becomes gradually paler towards the margin. 
Head-foot. (being obseNed only in frizzed and fixed specimens) The exposed part is presumab]y 
translucent white in living condition. The cephalic tentacles are triangular. The mentum is oblong 
heart shaped. The introvert-proboscis aperture is situated on the anterior end of the mentum. The 
foot is bifid at its middle of the anterior end. There is no visible pedal mucous gland opening. 
Pallial cavity: (being observed only on frlzzed specimen) The pallial cavity is somewhat long, 
reaches to about 1/2 of the shell length, and its width is about 1/4 of the length of the pallial cavity. 
The dorsai and ventral ciliated strips continue to nearly posterior end of the pallial cavity, where 
both join to each other. There is no gill. The gland underlying the ventral ciliated strip in slightly 
translucent mi[ky white color lies between the posterior part of the pallial lobe and nearly posterior 
end of the paf[ial cavity. The anterior aorta is not visible. The pigmented mantle organ is white, 
about 1/4 of the mantle length. The kidney is slightly transluoent white, about 3/5 of the mantle 
length . 
Alimentary system: The proboscis sheath is long and somewhat wide. The buccal sac reaches 
to about 0.6 mm in length and 0.08 mm in width. The stylet is as long as the buccal sac and about 
1/3 of that in width. The primary buccal pump is about 1/3 of the buccal sac in length and about 
1/2 of that in width. The secondary buccal pump is long, about 2.5 times as long as the buccal sac 
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and about I .5 times as wide as that. The anterior esophagus is about four times as long as the 
buccal sac and nearly as wide as that. Although the posterior esophagus is also nearly as wide as 
the buccal sac, its total length is unknown. The anterior part of the salivary duct is apart from the 
anterior end of the anterior esophagus, and runs anteriorly in parallel with the primary buccal 
pump, reaching to the posterior part of the stylet bulb. The salivary gland is fusiform and 
granulated, about 1/2 of the buccal sac in length and as wide as that. The salivary gland retractor 
muscle is slender and long, reaches about twice as long as salivary gland. Two types of the 
proboscis retractor muscle (prm) are present: The prm I connects the middle part of the proboscis 
sheath with the circular muscle, and its length and width are nearly as long as the buccal sac. The 
prm ll is a pair of filaments which runs from slightly anterior part of the middle of the proboscis 
sheath to the anterior end of the prm l, slightly shorter and slenderer than the buccal sac. The 
anterior about 1/4 of the prm I is divided into two filaments. The posterior end of this divided part 
of the prm I is attached by the junction of the anterior and posterior esophagi. 
Genital system: (being observed on]y on frizzed specimens) The albumen gland is milky white, 
reaches about 4.5 mm in length and about 0.7 mm in width. The mucous gland is translucent 
grayish white, about 1/2 of the albumen gland in length and nearly as wide as that. The seminal 
receptacle is globular, about 0.2 mm in diameter. The common genital gland is trans]ucent 
grayish white, and reaches to the anterior part of the pal[ial floor and about anterior 2/3 part of the 
albumen gland in width. The bursa copulatrix is O.12 mm in width, whi[e its total length is unknown. 
The penis is W-shaped with a longitudinal cieft on its middle part, reaches 0.15 mm in length and 
0.2 mm in width (Fig. 25c). 
Type locality: New Caledonia. 
Geographical djstribution: Okinawa and New Caledonia (Souverbie, 1865). 
Remarks: 
This species is closely similar to Styloptygma taeniata (A. Adams, 1 862) in appearance and 
sculpture of the shel[, but the former differs from the latter in shorter whorls of the shell and the 
operculum with a feeble spiral line. Although figured specimen has a wide spiral band, there is 
individual which has two narrow spiral lines on each whorl. 
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Fig. 25. Styloptygma aciculina, a, Protoconch; b, Operculum; c, Copulatory apparatus. 
Scale = 0.2 mm for b; 0.1 mm for a, c. 
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Styloptygma lutea(Garrett, 1873) r]~74Di7 tJA~/i7f+[/ (Fig.26, 102) 
Odostomia lutea Garrett, 1873, p. pl. 3, fig. 50; Tryon, 1886, p. 361, pl. 79, fig. 61. 
Description: 
Shell (Fig. 102): The shel[ is slender ovate (UW=3.3), thick, polished, and ivory white to orange. 
The summit of each whorl and the lower part of the base of the body whorl is white. The 
protoconch is helicoid, about i30 ' heterostrophy, smooth, and about 1/3 of it is obliquely 
immersed in the first whori of teleoconch (Fig. 26a). The whorls of the teleoconch are eight in 
number, rapidly increase on upper six whorls while almost do not increase on lower two whorls. 
The whoris have slightly convex walls, separated by distinct and subconstricted sutures. Surtace 
is marked by fine growih lines and microscopic spiral lirae. The body whorl occupies 440/0 of the 
shell length, and its periphery is rounded. The base of the body whorl is somewhat long, and 
sculptured the same as the upper part of the body whorl. The umbilicus is absent. Aperture is oval= 
and occupies 30'/* of the shell length. The columella is nearly straight, somewhat wider toward its 
lower end. A[though there is an obscure small columellar fold, it cannot be seen from the ventral 
side of the shell. The inner wa[1 is covered by thick cal]us. The outer lip is thick. Inner surrace of 
the whorls is smooth. 
Operculum (Fig. 26b): The operculum is thin, and oblong ovate in shape with somewhat coarse 
growth lines and a spiral line as strong as the growth lines on the inner side. The color is 
translucent yellow, but becomes gradually paler towards the margin. 
Head-foot (being observed only in fixed specimens) The exposed part is milk white, presumably 
translucent white in [iving condition. The cepha[ic tentacles are triangular. The mentum is heart 
shaped. The introvert-proboscis aperture is situated on the anterior end of the mentum. The foot 
is bifid at its middle of the anterior end. Presence of the pedal mucous gland opening is unknown. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is moderately long, 
reaches to about 1/3 of the shell length, and its width is about 1/3 of the length of the pallial cavity. 
The dorsal and ventral ciliated strips continue to about 4/5 part of the pallial cavity. There is no gill. 
The gland underlying the ventral ciliated strip is brown, partly ridden by a thin yellowish white 
gland, and lies between the posterior part of the pallial lobe and the anterior 4/5 part of the pallial 
cavity. The anterior aorta is somewhat indistinct. The pigmented mantle organ is transparent 
orange brown, possessing a milky white oblong gland on its right side, and about 1/2 of the 
mantle length. The kidney is pale orange-brown but partly red-brown, about 1/3 of the mantle 
length. 
Alimentary system (Fig. 26c): The proboscis sheath is long and somewhat slender. The buccal 
sac reaches to about 0.7 mm in length and 0.08 mm in width. The stylet is as long as the buccal 
sac and about 1/3 of that in width. The primary buccal pump is slightly shorter than the buccal sac 
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and as wide as that. The secondary buccal pump is moderately long, about 2/3 of the buccal sac 
in length and about twice as wide as that. The anterior esophagus is nearly as wide as the buccal 
sac. The anterior part of the salivary duct is apart from the anterior end of the anterior esophagus, 
and runs anteriorly in paral[el with the primary buccal pump, reaching to the posterior part of the 
stylet bulb. The longitudinal muscle of anterior esophagus extends anteriorly to the posterior end 
of the stylet bulb, attaching to the anterior part of the salivary duct. The salivary gland is 
vermiculate. 
Genital system: (being observed only on fixed specimens) The albumen gland is orange-brown, 
reaches about 5 mm in length and about I mm in width. The mucous gland is translucent grayish 
brown on its upper part but opaque milky white on its lower part, about 2/5 of the albumen gland 
in length and width. The common genital gland in pale yellow color reaches to the anterior part of 
the pallial fioor, and it is about 1/2 of the albumen g[and in width. 
Type locality: Viti Islands. 
Geographical distribution: West Pacific coast from Amami Island (Nomura, 1939), Ogasawara 
(Fukuda, 1994) south to Viti Island (Garrett, 1873). 
Habitat This species inhabits in sand of intertidal zone to depth of 20 m (jde Higo & Goto, 1993). 
Remarks: 
This species resembles Styloptygma taeniata and S. aciculina in shell appearance, but the 
former can be distinguished from the latter two by thick shell and ivory white to orange color. 
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Fig. 26. Styloptygma lutea. a, Protoconch: b, Operculum; c, Buccal part. Scale = 0.5 mm for b; 0.2 mm for 
c: 0.1 mm for a. 
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Styloptygma cinctoglans n. sp. ;~･'/'4 U F:/if U t7 f+1/ (Figs 27, 103) 
Description : 
Shell (Fig. 103): The sheli is elongate ovate (LjVV=2.8), thick, polished, and white but orange-
brown at earlier whorls. Narrow brown bands occur on the middle and lower parts of each whorls. 
The protoconch is helicoid, about 130 ' heterostrophy, smooth, and about 1/2 of it is obliquely 
immersed in the first whorl of teleoconch. The whorls of the teleoconch are 6 in number, rapidly 
increase on upper two whoris while almost do not increase on lower whorls. The whorls have 
nearly flat walls, separated by distinct and subconstricted sutures. Surface is marked by fine 
growth lines and microscopic spiral [irae. The body whorl occupies 580/0 of the shel[ Iength, and its 
periphery is [oosely rounded. The base of the body whorl is long, and sculptured the same as the 
upper part of the body whorl. The umbilicus is absent. Aperture is oval, and occupies 33010 of the 
shell length. The columel[a is concave, having an obscure small columellar fold. The inner wall is 
covered by thick callus. The outer lip is thick. Inner surface of the whorls is smooth. 
Operculum (Fig. 27a): The operculum is thin, and oblong ovate in shape with somewhat coarse 
growih lines and a spiral line as strong as the grovvth lines on the inner side. The color is 
translucent yellow. 
Head-foot (Fig. 27b): (being observed only in fixed specimens) The exposed part is milk white, 
presumably translucent white in living condition. The cephalic tentacles are triangular. The 
mentum is trapezoid with bifid anterior end. The introvert-proboscis aperture is situated on the 
anterior end of the mentum. The foot is bifid at its middle of the anterior end. Presence of the 
pedai mucous gland opening is unknown. 
Pallial cavity: (being obseNed only on fixed specimens) The pal[ial cavity is moderately iong, 
reaches to about i/2 of the shell length, and its width is about 1/3 of the fength of the pallial cavity. 
The dorsal and ventral ciiiated strips continue to about 3/5 part of the pallial cavity. There is no gill. 
The gland underlying the ventral ciliated strip is opaque white. The anterior aorta is indistinct. The 
pigmented mantle organ is translucently white, triangularly ovate, and reaches about 1/5 of the 
mantle [ength. The kidney is grayish white, about 2/5 of the mantle length. 
Alimentary system (Fig. 27c): The proboscis sheath is long and somewhat siender. The buccal 
sac reaches to about 0.4 mm in length and 0.1 mm in width. The stylet is as long as the buccal 
sac and about 1/3 of that in width. The primary buccal pump is about 1/2 of the buccal sac in 
length and width. The secondary buccal pump is long, nearly twice as long as the buccal sac and 
neariy equal in width with the buccal sac. The anterior esophagus is about 2/3 of the buccal sac in 
width. The anterior part of the salivary duct is apart from the anterior end of the anterior 
esophagus, and runs anteriorly in parallel with the primary buccal pump, reaching to the posterior 
part of the stylet bulb. The salivary gland is vermiculate. 
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Genital system: (being obseNed only on fixed specimens) The albumen gland is milky white, 
reaches about 0.4 mm in length and about 0.2 mm in width. The mucous gland is also milky white, 
slightly smaller than the albumen gland. The common genital gland is opaque white. 
Type locality: Hatoma Island, Yaeyama Group, Okinawa. 
Geographical distribution: Okinawa, Indonesia (Hasegawa pers. comm.). 
Habitat This species can be found under stone in intertidal zone (Hasegawa, pers. comm.). 
Remarks: 
This species resembles S. taeniata in having two coloured bands, but distinctly differs from 
the latter by having a pupoid shell appearance. 
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styloptygma donguri. a, Operculum; b, Head-foot; c, Buccal part. Scale = 0.25 mm for a, 0.1 mm 
69 
Styloptygma philippiana (Dunker, 1860) f ~ ~7~;7~4 (Fig. 28, 117) 
Turboni//a philippiana Dunker, 1860, p. 239; Dunker, 1861, p. 16, pl. 1, fig. 12; Tryon, 1886, p. 335, 
pl. 76, fig. 37. 
Turboni//a (Mormu/a) philippiana: Da]1 & Bartsch, 1906, p. 345, pl. 18, fig. 5. 
Mormu/a rtssoina A. Adams, 1863b, p. I ; Habe, 1961 , p. 85, pl. 41, fig. 28; Habe & Okutani, 1975, 
p. 28, 333. 
Rissoina rex Pilsbry, 1904, p. 27, pl. 4, figs. 42, 42a. 
Turboni/la (Pyrgiscus) rex: Nomura, 1937, p. 71-72, pl. 7, figs. 33a, 33b. 
Turboni/la (Pyrgiscus) validissima Nomura, 1937, p. 69, pl. 7, figs. 34a, 34b. 
Turbonil/a (Pyrgiscus) pseudorex Nomura, 1937, pp. 72-73, pl. 13, figs. 67a, 67b. 
Turbonilla (Pyrgiscus) tobisimensis Nomura, 1938, p. 24, pl. 3, figs. 28a, 28b. 
Turboni/la (Pyrgiscus) tobisimensis daibutu Nomura, 1938, p. 53, pl. 6, figs. 5la, 5lb. 
Description: 
Shell (Fig. 117): The shell is oblong turriculated oval (L/W=2.7-3.3), thick, slightly polished, white, 
but sometimes pale yellow and transluoent. There are sometimes more or less wide orange-
brown bands on the summit and the periphery of each whorl, further two narrow ones on the 
middle of that. The protoconch is helicoid, 120 ' heterostrophy, smooth, and about 1/3 of it is 
obliquely immersed in the first whorl of teleoconch (Fig. 28a). The whorls of the teleoconch are 8 
in number, rapidly increase from the first to third whorl, while gradually increase from the forth to 
the body whorl. Upper whorls have somewhat convex wails, but walls of the lower whorls become 
flat except the summit and lower part of each whorl. The suture is deep and distinct, but not 
canaliculated. Surface is marked by axial ribs which are straight or slightly inclined to right. The 
number of the ribs reaches to about 20 on the body whorl. The interspaces of the axial ribs are 
narrower than width of the ribs or equal to that. There are about 20 thin spiral lirae on interspaces 
of the ribs, further the lirae ride on the ribs on fresh specimen. Some strong varices by being 
formed with growih halts are present, which are about twice as wide as the axial ribs. The body 
whorl occupies 400/0 of the shell length, and its periphery is angulated especially on young 
specimen. The base is sculptured by fine spiral lirae and the axial ribs which continue from the 
upper part of the body whorl, but the ribs becomes feeb[er toward the umbilical area. There is no 
umbilicus. Aperture is quadrate oval, and occupies 250/0 of the shell length. The columella is 
straight and thin, has no columellar fold. The inner wall is not covered by ca[lus. The outer lip is 
thick because it corresponds with the last varix. Sometimes obsolete and indistinct palatal teeth 
occur on the inner surface of the outer lip . 
Operculum (Fig. 28b): The operculum is somewhat thick, and oblong ovate in shape with more 
or less coarse growih lines and a thick and [ow spiral ridge on the inner side. The color is 
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translucent yellowish brown to translucent red-brown, but becomes gradually paler towards the 
margin. 
Head-foot (Fig. 28c, d): The exposed part is translucent white. The cephalic tentacles are 
trianguiar. Large clusters of white cells are seen behind each eye. The mentum is oblong heart 
shaped with sharply angu[ated antero-[ateral corners. The introvert-proboscis aperture is situated 
on the anterior end of the mentum. The foot is bifid at its middle of the anterior end. There is no 
visible pedal mucous gland opening. 
Pallial cavity: (being obsen!ed only on fixed specimens) The pallial cavity is somewhat long, 
reaches to about 1/3 of the shell length, and its width is 1/4 of the length of the pallial cavity. The 
dorsal and ventral ciliated strips continue to nearly posterior end of the pallial cavity. There is 
somewhat wide gill along the right side of the dorsal ciliated strip. The gland underlying the 
ventral ciliated strip in orange-brown color lies between the posterior part of the pallial lobe and 
the anterior 2/3 part of the pallial cavity. The anterior aorta is somewhat prominent. The 
pigmented mantle organ is pale orange-brown, and about 1/4 of the mantle length. The kidney is 
yel[owish white but purple on its anterior part, about 1/2 of the mantle length. 
Alimentary system (Fig. 28e): The proboscis sheath is somewhat long and wide. The buccal sac 
reaches to about 0.6 mm in length and about 0.15 mm in width. The stylet is nearly as long as the 
buccal sac and about 1/2 of that in width. The primary buccal pump is about 2/3 of the buccal sac 
in iength and slightly slenderer than that. The secondary buccal pump is very large, three to four 
times the buccal sac in length and width. The anterior esophagus is about four times as long as 
the buccal sac and about 1/2 of that in width. The posterior esophagus is very narrow on its 
anterior part but gradually wider toward the posterior part. It reaches about twice as wide as the 
buccal sac, but its total length is unknown. Surface of the posterior esophagus is granulated. The 
salivary gland is string-like and granulated, about five times as long as the buccal sac and as 
wide as that. The salivary gland retractor muscle is short and thin. The salivary duct loosely 
meanders unlike the other species of Stylopfygma of which salivary duct finely meanders. Two 
types of the proboscis retractor muscle (prm) are present: The prm I connects the middle of the 
proboscis sheath with the circular muscle, and it is at least about 2/3 of the buccal sac in length 
and about 1/3 of that in width. Its anterior part is divided into two filaments, and the posterior end 
of this divided part accords with the junction of the anterior and posterior esophagi. The prm ll is a 
pair of thin filaments from the anterior part of the proboscis sheath to the anterior part of the prm l 
where is attached by the junction of the anterior and posterior esophagi. The prm 11 is as long as 
the buccal sac and about 1/6 of that in width. 
Genital system: (being observed only on fixed specimens) The seminal vesicle is about I mm in 
length and O.3 mm in width. The a[bumen gland is pale yellowish orange, reaches about 7 mm in 
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length and about I .5 mm in width. The mucous gland is about 2/3 of the albumen gland in length 
and about 1/2 of that in width, consists of yel[owish brown, yellowish white, red-brown, and pale 
brown parts. The receptacle seminis is globular, about 0.25 mm in diameter. The common genital 
gland is pale yellowish orange, and reaches to the anterior part of the pa[lial floor and about 113 of 
the albumen gland in width. The bursa copulatrix is 0.18 mm in width, while its total length is 
unknown . 
Type locality: Deshima, Nagasaki 
Geographical distribution: Pacific coast Okinawa (ide Higo & Goto, 1993) north to Boso 
Peninsula and Japan Sea coast north to Oga Peninsula (jde Suzuki, 1979). 
Habitat This species inhabits intertidal zone to depth of 50 m (~de Higo & Goto, i993). It occurs 
under stones in sand-gravelly place or in sandy gravel in crevice of rock or bottom of tidepool. 
Remarks: 
This species has often been included into Turboni//a because of somewhat slender shell 
with axial ribs and no columellar fold. Adams (1863b) established Mormula based on this species, 
Mormula has usually been treated as a subgenus of Turbonil/a. However, this species clearly 
belongs to Pyramide/la because of its soft part characters. Mormula rissoina A. Adams, 1863, 
Rissoina rex Pilsbry, 1904, Turbonilla (Pyragiscus) pseudorex Nomura, 1937, Turbonilla 
(Pyrgiscus) validissima Nomura, 1 937, Turbonilla (Pyrgiscus) tobisimensis Nomura, 1938, and 
Turboni/la (Pyrgiscus) tobisimensis daibutu Nomura, 1 938 are synonyms of this species, and of 
which the latter three are young individuals of this species. 
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Fig. 28. Styloptygma philippiana. a, Protoconch; b, Operculum; c, Foot sole; d, Head; e, Bucca[ part. 
Sca[e = I mm for b, c, d: 0.5 mm for e; 0.1 mm for a. 
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Styloptygma pulchella (A. Adams, 1854) i7 ~+ [/7~:4 (Fig. 29, 104) 
Obeliscus pulchel/us A. Adams, 1854, p. 808, pl. 171, fig. 20; Martini & Chemnitz, 1902, pp. 50-
51, pl. 11, fig. 8. 
Tiberta pulchella: Kira, 1954, p. 187, pl. 68, fig. 15; Takahashi & Okamoto, 1969, p. 54, pl. 11 , fig. 
14; Habe & Okutani, 1975, p. 28, 204; Hamatani in Okutani, 1986, p. 209; Fukuda et al., 
1993, p. 73, pl. 22, fig. 328. 
Pyramide/la (Tiberia) pulchella: Dall & Bartsch, 1906, pp. 323-324, pl. 25, fig. 4; Nomura, 1936, 
pp. 13-14, pl. 1, figs. Ia, Ib. 
Description: 
Shell (Fig. 104): The sheil is regu[arly conic (~/=2.6), somewhat thin, polished, and white. 
There are red-brown narrow spiral bands at the periphery of each whorl and the surrounding of 
the umbilicus. The protoconch is helicoid, about 100 ' heterostrophy, smooth, and about 1/3 of it 
is obliquely immersed in the first whorl of teleoconch (Fig. 29a). The whorls of the teleoconch are 
8 in number, with straight walls, separated by canaliculated and subconstricted sutures. Surface 
is marked by fine growth lines. The body whorl occupies 440/* of the shell length, and its periphery 
is feebly angulated. The umbilicus is very narrow. Aperture is rhombic oval, and occupies 30010 of 
the shell length. The columella is nearly straight, possessing two columellar folds. The upper one 
of them is strong, while the lower one is very weak and often vanishes. The inner wall is covered 
by very thin cal!us. The outer lip is thin. Inner surface of the whorls possesses palatal teeth 
regularly being formed with grovvth halts. The palatal teeth consists of two large denticules. 
Opercu/um (Fig. 29b): The operculum is somewhat thin, and oblong ovate in shape with more or 
less coarse growth lines and a very narrow and low spiral ridge on the inner side. The color is 
transiucent yellow, but becomes gradually paler towards the margin. 
Head-foot (Fig. 29c): The exposed part is translucent white. The cephalic tentacles are triangular. 
Large clusters of white cells are seen behind each eye. The mentum is oblong heart shaped to 
trapezoid. The introvert-proboscis aperture is located in the anterior end of the mentum. The foot 
is bifid at its middle of the anterior end. There is no visible pedal mucous gland opening. 
Pallial cavity: The pallial cavity is somewhat long, reaches to about 1/4 of the shell length, and its 
width is about 1/4 of the length of the pal[ial cavity. The dorsal and ventral ciliated strips continue 
to about 2/3 part of the pallial cavity. There is the thin gill along the right side of the dorsal ciliated 
strip. The gland underlying the ventraf ciliated strip is yellowish white but yellow on its right half, 
lies between the posterior part of the pallial lobe and the anterior about 2/3 of the pal[ial cavity. 
The anterior aorta is not visible. The pigmented mantle organ is somewhat translucent yellowish 
white, possesses a large red-purple mass in it, and about 1/4 of the mantle length. The kidney is 
pale yellowish white, about 1/2 of the mantle length. 
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Alimentafy system (Fig. 29d): The proboscis sheath is long and wide. The buccal sac reaches 
to about 0.5 mm in length and about 0.1 mm in width. The stylet is slightly shorter than the buccal 
sac, and about 1/4 of that in width. The primary buccal pump is about 1/3 of the buccai sac in 
length and about 1/2 of that in width. The seoondary buccal pump is moderately long, I .2 times 
as long as the bucoal sac and about as wide as that. The anterior esophagus is about 1/3 of the 
buccal sac in width. 
Genital system: (being obsen/ed only on fixed specimens) The albumen gland is grayish white, 
reaches about 5 mm in length and about I mm in width. The mucous gland is about 3/5 of the 
albumen gland in length and about 1/2 of that in width, pale yellowish white on its upper half but 
grayish white on the other part. The common genital gland in grayish white color is about 1/4 of 
the a[bumen gland, reaches to the anterior part of the pallia[ floor. 
Type locality: "Japan". 
Geographical djstrjbution: Southern west Hokkaido (ttde Habe & Ito, 1965) south to Kyusyu, 
Korea (fide Habe & Ito, 1 965). 
Habitat This species inhabits intertidal zone to depth of 3a m (ffde Habe & Ito, 1965; Higo & Goto, 
1993). It occurs in muddy sand. 
Remarksi 
This species has often been treated as a species of Tiberia because of the two columellar 
fo[ds. However, this species belongs to Ortne/la in a narrow sense of conventional conchology 
because of its regularly oonic shell with two columellar folds. 
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Fig. 29. S(yloptygma pulchella. a, Protoconch; b, Operculum; c, Head; d. Buccal region. 
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Styloptygma heigunensis n.sp. /¥4if:/t7~+[/ (Figs 30, 115) 
Description : 
Shell (Fig. 115): The shell is regularly conic (~V=2.5-2.9), somewhat thick, polished, and milky 
white. There are red-brown narrow spiral bands at the periphery of each whorl and the 
surrounding of the umbilicus. The protoconch is helicoid, about 100 ' heterostrophy, smooth, and 
about 1/3 of it is obliquely immersed in the first whorl of teleoconch (Fig. 30b). The whorls of the 
teleoconch are 11 in number, with straight walls, and separated by canaliculated and 
subconstricted sutures. Surface is marked by fine growth lines. The body whorl occupies 40010 of 
the shell length, and its periphery is feebly angulated. The umbilicus is wide and deep, and its 
surrounding is somewhat angulated. Aperture is rhombic oval, and occupies 250/0 of the shell 
length. The columella is nearly straight, possessing two columellar folds. The upper one of them 
is strong, while the lower one is very weak and usually vanishes. The inner wall is covered by 
very thin oallus. The outer [ip is thin. Inner surface of the whorls possesses denticulate palatal 
teeth regularly being formed with growth halts. The palatal teeth consist of two large denticules. 
Operculum (Fig. 30b): The operculum is somewhat thick, and oblong ovate in shape with more 
or less coarse growth lines and a low and narrow spiral ridge on the inner side. The color is 
translucent yellow to translucent red-brown. The wide zonate area slightly inner of the margin is 
translucent, and here the growth lines almost vanish. 
Head-foot (Fig. 30c): (being obseNed only in fixed specimens) The exposed part is yellowish 
brown, but presumably translucent white in living condition. The cephalic tentacles are triangular. 
The mentum is triangular trapezoid, and its anterior longitudinal groove reaches to the half of the 
length of the mentum. The foot is bifid at its middle of the anterior end. Presence of the pedal 
mucous gland opening is unknown. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is moderately long, 
reaches to about 1/3 of the shell length, and its width is about 1/3 of the length of the pallial eavity. 
The dorsal and ventral ciliated strips continue to about 3/5 part of the pallial cavity, where the both 
join to each other. The thin gill on the right side of the dorsal ciliated strip is especially distinct on 
its anterior part. The gland underlying the ventral ciliated strip in pale brown color lies between 
the posterior part of the pallial lobe and the anterior half of the pallial cavity. The anterior aorta is 
slender and indistinct. The pigmented mantle organ is yellow with many brown sma[1 spherules, 
and about 1/4 of the mantle length. The kidney is yellowish white, about 4/7 of the mantle length. 
Alimentary system: The proboscis sheath is very long and slender. The buccal sac reaches to 
about 0.3 mm in length and about 0.1 mm in width. The stylet is as long as the bucoal sac and 
about 1/5 of that in width. The primary buccal pump is about 1/3 of the buccal sac in length and 
about 1/2 of that in length. The secondary buccal pump is moderately long, three times as long as 
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the buccal sac and nearly as wide as that. The anterior esophagus is about 30 times as long as 
the buccal sac and about 2/3 of that in width. The posterior esophagus is the same as the buccal 
sac in width at its anterior part, but becomes wider toward its posterior part. Surface of the 
posterior esophagus is finely granulated. Total length of the posterior esophagus is unknown. The 
salivary giand is long vermicu[ate and roughly granulated, about seven times as long as the 
bucoal sac and about 1/2 of that in width. The salivary gland retractor muscle is very slender, and 
about i/8 of the salivary gland in length. The proboscis retractor muscle connects the middle of 
the proboscis sheath with the circular muscle, and it is about six times as long as the buccal sac 
and about 1/3 of that in width. The anterior 1/3 part of this muscle and the junction of the anterior 
and posterior esophagi is connected by a pair of thin esophagus retractor muscle which is about 
1/3 of the buccal sac in length. Anterior about 1/3 of the proboscis retractor muscle is divided into 
two narrow membranous muscles. 
Genital system: (being obsen!ed only on fixed specimens) The seminal vesicle is oval, about 0.4 
mm in length and 0.2 mm in width. The albumen gland is pale orange-brown, reaches about 3 
mm in length and about 0.8 mm in width. The mucous gland is about 1/3 of the albumen gland in 
length and about 1/2 of that in width, and pale orange on its anterior upper half but yellowish 
white on the other part. The receptacle seminis is somewhat large globular, about 0.2 mm in 
diameter. The common genital gland in pa]e yellowish white color is about i/2 of the albumen 
gland in width, reaches to the anterior part of the pallial f[oor. The bursa copulatrix is doubled up 
at its posterior part, and it is 0.08 mm in width while its total length is unknown. The globular 
muscular body in the sac of the copulatory apparatus reaches 0.4 mm in length and 0.2 mm in 
width. 
Type locality: Off Heigun Island, Yanai, Yamaguchi. 
Geographical distribution: Type locality only. 
Remarks: 
This species belongs to Ortne/la in a narrow sense of conventional conchology because of 
its regularly conic shell with two columellar folds. This species resembles Styloptygma pulchella 
(A. Adams, 1854) in regulariy conic shell with narrow spiral band on its periphery, but the former 
differs from the latter beoause of thicker shell and wide umbiiicus. 
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Styloptygma dunkeri Dall & Bartsch, 1906 :t t~i7~+1/ (Figs 2e, 31, 116) 
Odostomia fasciata Dunker, 1860, p. 234: Dunker, 1861 , p. 17, pl. 2, fig. 2; Tryon, 1886, p. 364, pl. 
79, fig. 81 , not (Odostomia) Chfysallida fasciafa Carpenter, 1856. 
Pyramidella (Tiberia) dunkeri Dall & Bartsch, 1906, p. 326, pl. 25, fig. 2, (nom. nov.). 
Tiberia dunkeri: Habe, 1961, p. 85, p[. 41, fig. 24; Takahashi & Okamoto, 1969, p. 54, pl. 11, fig. 
16; Habe & Okutani, 1975, p. 28, 194. 
Syrno/a solidu/a; Janssen, 1993, p. 416, pl. 7, fig. 54. 
Description : 
Shell (Fig. 116): The she[1 is somewhat regularly conic (LjWF2.6), somewhat thin, polished, and 
white. There are orange-brown narrow spiral bands at the periphery of each whorl and the 
surrounding of the umbilicus. The protoconch is helicoid, about 100 ' heterostrophy, smooth, and 
about 1/3 of it is ob[iqueiy immersed in the first whori of teleoconch (Fig. 3la). The whorls of the 
teleoconch are 9 in number, with slightly convex walls, separated by slightly eanaliculated and 
subconstricted sutures. Surface is marked by fine growth lines. The body whorl occupies 41010 of 
the shell length, and its periphery is feebly angulated. The umbilicus is somewhat wide, and its 
surroundings is feebly angulated. Aperture is rhombic oval, and occupies 290/* of the shell length. 
The columella is nearly straight, possessing two columellar folds. The upper one of them is 
somewhat strong, while the lower one is very weak and often vanishes. The inner wall is covered 
by very thin callus. The outer lip is thin. Inner surface of the whorls possesses denticulate palatal 
teeth regularly being formed with growih halts. The palatal teeth consist of two large denticules. 
Operculum (Fig. 3lb): The operculum is thin, and ovate in shape with somewhat coarse growih 
lines and a narrow and low spiral ridge on the inner side. The color is translucent yellow, but 
becomes gradually paler towards the margin. 
Head-foot (being observed only in fixed specimens) The exposed part is milk white, presumably 
translucent white in living condition. The cephalic tentacles are triangular. The mentum is heart 
shaped, and the introvert-proboscis aperture is located on the anterior end of the mentum. The 
foot is bifid at its middle of the anterior end. Presence of the pedal mucous gland opening is 
unknown. 
Pallial cavity: (being observed only on fixed specimens) The pallial oavity is somewhat long, 
reaches to about 1/4 of the shell length, and its width is 1/3 to 1/4 of the length of the pallial cavity. 
The dorsal and ventral ciliated strips continue to about 2/3 part of the pallial cavity, where the both 
join to each other. There is no giil. The gland underlying the ventral ciliated strip in milky white 
color lies between the posterior part of the pallial lobe and the anterior 2/3 part of the pallial cavity. 
The anterior aorta is somewhat prominent. The pigmented mantle organ is yellowish white, and 
1/4 to 1/5 of the mantle length. The kidney is milky white to pale yellow, about 1/2 of the mantle 
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length. 
Alimentary system (Fig. 3lc): The proboscis sheath is very long and slender. The buccal sac 
reaches to about 0.3 mm in length and about 0.1 mm in width. The stylet is presumab]y about 213 
of the buccal sac in length, and about 1/3 of that in width. The primary buccal pump is about 1/2 
of the buccal sac in length and about 1/2 of that in width. The secondary buccal pump is long, 
about 3.5 times as long as the buccal sac and slightly wider than that. The anterior esophagus is 
about 20 times as long as the buccal sac and nearly as wide as that. The posterlor esophagus is 
rapidly widen toward its posterior part, becomes about thre~ times as wide as the buccal sac. The 
surfa~ of the posterior esophagus is finely granulated. Total length of the posterior esophagus is 
unknown. The salivary gland is vermiculate and granu[ated, about four times as long as the 
buccal sac and about 2/3 of that in width. The salivary gland retractor muscle is very slender and 
short. The proboscis retractor muscle connects the posterior part of the proboscis sheath with the 
circular muscle, and it is at least about I .5 times as long as the buccal sac and about 1/3 of that in 
width. Anterior part of this muscle is divided into two filaments, and the posterior end of this 
divided part accords with the junction of the anterior and posterior esophagi. 
Genital system: (being observed only on fixed specimens) The albumen gland is trans]ucent 
grayish white, reaches about 5 mm in length and about I mm in width. The mucous gland is 
about 2/5 of the albumen gland in length and about 1/2 of that in width, and translucent pale 
orange and partly grayish white on its anterior upper half but opaque white on the other part. The 
common genital gland is opaque white, reaches to the anterior part of the pallial floor and about 
1/5 of the a[bumen gland in width. The globular muscular body in the sac of the copulatory 
apparatus is simple, reaches 0.25 mm in length and 0.18 mm in width. 
Type locality: "Oushima, Japan". 
Geographical distribution: Pacific coast from Kyusyu (Takahashi & Okamoto, 1969) north to 
Sanriku (fide Higo & Goto, 1993) and Japan Sea coast north to Noto Peninsula (rtde Higo & Goto, 
1 993) . 
Habitat. This species inhabiis in muddy sand of intertidal zone to depth of 50 m (jde Higo & Goto, 
1 993) . 
Remarks: 
This species has often been treated as a species of Tiberia because of the two columel[ar 
folds. However, this species belongs to Ortnella in a narrow sense of conventional conchology 
because of its regularly conic shell with two columellar folds. Dall & Bartsch (1906) gave this 
species new name Pyramide//a dunkeri Dall & Bartsch, 1906, because they judged that original 
name of this species, 'Odostomia' fasciata Dunker, 1860 is a homonym of 'Ch!ysallida' fasciata 
Carpenter, 1856. However, since Carpenterfs species is entirely not included into Fyramidella, 
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Dunkerfs name should be the valid name for this species. Although Janssen (1993) illustrated 
Dunkers type specimen of this species, he misplaced this species and 'Obeliscus' solidula 
Dunker, 1 860. This species resembles Styloptygma heigunensis and S. pulchella in regularly 
conic shell with narrow spiral band on its periphery, but the former differs from the latter two 
because of somewhat wide shell appearance and more convex whorl. 
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Genus Tropaeas Dall & Bartsch, 1904 t ift7f+[/~~ 
Synonyms: 
Elusa A. Adams, 1861 (non Walker, 1858); Paramormula Nomura, 1939; Derjuginella Habe, 
1 958 . 
Type species: 
Pyramide//a subulata A. Adams, 1854 (OD). 
Description: 
Shell: The shell is medium to large in size, turrited conic to cylindro-conic. The columella has a 
single columellar fold. The internal keels sometimes occur on the inner surtace of the whorls. 
Operculum: The operculum is generally thin but occasionally moderately thick, occasionally 
having a notch at its columellar side. The attached surface has an obsolete and narrow spiral 
ridge. 
Head-foot The lateral side of the cephalic tentacles is grooved. The foot is bifid medially at its 
anterior end. 
Pallial cavity: The pigmented mantle organ is generally composed of translucent and opaque 
gland cells, but occasionally with coloured cells. It is oblong ovate, situated just anterior to the 
pallial kidney. No secondary gil[ is present. 
Alimentary system: The oral sucker and the secondary buccal pump are present. The salivary 
glands are obiong vermicuiate to string-like in appearance. 
Genital system: The mucous gland is a single. Configuration of copulatory apparatus 
corresponds to the penis enveloped in the penia] sheath, passes through the circumesophageal 
nerve ring and extends deeply into the cephalic haemocoel. In some species there occurs the 
sperm sac on the slightly anterior surface of the dorsal wall of the penial sheath. The penial duct 
opens at the posterior part of the penis and becomes an open groove along the dorsal part of the 
penis. No cuticular appendage is present on the penis. 
Nervous system: Typical for the Pyramidellidae. 
Remarks: 
In the present study, the type species of this genus, Tropaeas subulata was not investigated 
anatomically. However, Tropaeas castaneus (A. Adams, 1862) under the present study is closely 
similar to T subulata in having elongate conic shell with axial ribs on earlier whorls, distinct 
internal keels and a single coiumellar fold. Therefore anatomical description of Tropaeas adopted 
the morphology of T castaneus. The genus Derjuginella Habe, 1958 had been established as a 
group possessing a elongate conic shell with obsolete axial ribs on earlier whorls, reddish brown 
coloured bands, and no columellar fold (Habe, i958), and its type species, T rufofasciata (Smith, 
1875) was investigated anatomically. T cumingii (Carpenter, 1856), the type species of 
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Paramormu/a, which had been established as a group with slender cylindro-conic shell with 
strong axial ribs, irregularly disposed varices, and spiral sculpture in interspaces of axial ribs and 
the base (Nomura, 1939), was investigated anatomically. Since their soft part morphologies are 
entirely identical with that of Tropaeas castaneus, here the two genera are synonymized with 
Tropaeas. Tropaeas brunnea (A. Adams, 1854) is closely simi[ar to the type species of the genus 
Colsyrnola lredale, 1929, C. sertcea lredale, 1929 in having a regularly conic shell with 
canalicuated sutures, a single columellar fold, and distinct continuous ridge-Iike palatal teeth. 
Therefore, Colsymo/a is possibly synonimized with Tropaeas. 
This genus had been established as a group having a slender conic shell with axial ribs, 
spiral pits between axial ribs, and two columellar fold (Dall & Bartsch, 1904). However, the shell of 
the species under the present study have slender conic to elongate ovate appearance, smooth or 
axiaily ribbed surfa~, and one to two columellar folds. 
Although the anatomy of Tropaeas is close to that of Turbonil/a, this genus can be 
distinguished from the latter by having no longitudinal muscle layer on the anterior esophagus. 
Shell morphology including shell appearance and sculpture is variable among species and hardly 
distinguished from that of Turbonil/a. However, the presence of continuous iinear palatal teeth is 
the unique character appearing only in several members of Tropaeas. 
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Tropaeas castaneus (A. Adams, 1862) i7 IJ 4 r:1 I: ifi75:+[/ (Figs 32, 105) 
Elusa castanea A. Adams, 1862, p. 237 
Tropaeas castanea Habe, 1961, p. 84, pl. 41, fig. 16; Takahashi & Okamoto, 1969, p. 53, pl. 11, 
fig. 2. 
Description : 
Shell (Fig. 105): The shell is slender conic (~V=3.8), moderately thick, polished, and brown but 
whitish adapically. The protoconch is he[icoid, about 100 " heterostrophy, and smooth, and its 1/4 
is immersed in the first whorl of the teleoconch. The whorls of the teleoconch are 11 in number 
with straight wa[Is, separated by distinct and subconstricted sutures. Surface is marked by axial 
rib. The axial ribs are straight, and become obsolete toward abapical whorls. The body whorf 
occupies 320/~ of the shell length, and its periphery is rounded. The base is sculptured only by fine 
growth lines. There is no umbilicus. Aperture is quadrate oval, and occupies 210/0 of the shell 
length. The columella is nearly straight, possessing a single columellar fold. The inner wal[ is 
covered by an extremely thin ca[lus. The outer lip is thin. Inner surface of the whorls is marked by 
five continuous internal keels. 
Operculum: The operculum is thin, and ovate in shape with somewhat coarse growih lines, and 
a low and narrow spiral ridge on the inner side. The color is pale brown-translucent, but becomes 
gradually paler toward the margin. 
Head-foot (Fig. 32a): The exposed part is pale pinkish brown. Large clusters of white cells are 
seen behind each eye. The cephalic tentacles are long triangular, usually bend backwardly. The 
mentum is elongate fan shaped, and the introvert-proboscis aperture is situated in the anterior 
end of the mentum. The foot is truncate at its anterior end. There is no visible pedal mucous 
gland opening. 
Pallia/ cavity: The pallial cavity is long, reaches to about 1/2 of the shell length, and its width is 
about 1/5 of the length of the pallial cavity. The dorsal and ventral ciliated strips continue to about 
2/3 of the pallial cavity. There is no gil[. The gland underlying the ventral ciliated strip is composed 
of dark brown and snow white gland cells, and it lies between the posterior part of the pallial lobe 
and anterior about 1/2 part of the pallial cavity. The anterior aorta is prominent. The pallial floor is 
scattered by many smal[ black spot. The pigmented mantle organ is pale orange, about 1/5 of the 
mantle length. The kidney is pale orange, about 1/2 of the mantle length. 
Alimentary system: The proboscis sheath is long and wide. The buccal sac reaches to about 0.5 
mm in length and about 0.1 mm in width. The stylet is slightly shorter than the bucoal sac and 
about 1/3 of that in width. The primary buccal pump is extremely short so that it cannot be 
measured. The secondary bucoal pump is moderately long, about I .5 times as long as the buccal 
sac and slightly wider than that. The anterior esophagus is about 1/3 of the buccal sac in width. 
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The posterior esophagus is about 1/5 of the buccal sac in width, while its total length is unknown. 
The salivary g[and is vermiculate, slightly longer than the buccal sac but slightly narrower than 
that. The salivary gland retractor muscle is slender and very long, nearly as long as the salivary 
gland in length. The proboscis retractor muscle connects the middle part of the proboscis sheath 
with the circular muscle. 
Genital system: The albumen and mucous glands are pale orange in color. The penis is ovate, 
with a distinct dorsal longitudinal groove, and reaches 0.5 mm in length and 0.2 mm in width. The 
penial sheath is somewhat thick, possessing an ovate sperm sac anteriorly (Fig. 32b). 
Type locality: "O-Sima" (=Kii-Oshima Island). 
Geographical distribution: Kyusyu to Honsyu (Habe, 1961). 
Habitat: This species inhabits in sandy bottom. 
Remarks: 
This species is characterized by its slender conic shell with adapical axial ribs and 
continuous internal keels. 
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Fig. 32. Tropaeas castaneus. , Head; b, Copulatory apparatus. Scale = 0.5 mm
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Tropaeas brunneus (A. Adams, 1854) 5:~4 D t7 5:+1/ (Figs 2c, 33, 106) 
Obeliscus brunneus A. Adams, 1854, p. 810, pl. 171, fig. 35; Martini & Chemnitz, 1902, p. 58, pl. 
13, fig. 9. 
Pyramide//a brunnea: Tryon, 1886, p. 306, pl. 73, figs. 8, 9. 
Pyramide/la (Syrno/a) brunnea: Dall & Bartsch, 1906, pp. 332-333, pl. 24, figs. 4. 7. 
Syrno/a brunnea: Kira, 1954, p. 187, pl. 68, flg. 14. 
Syrno/a (Syrno/a) brunnea: Nomura, 1937, pp. 48-49, pl. 11, figs. 59a, 59b. 
Syrno/a (Colsyrnola) brunnea: Takahashi & Okamoto, 1969, p. 53, pl. 11 , fig. 3. 
Colsyrno/a brunnea: Hamatani in Okutani, 1986, p. 209; Fukuda et al., 1993, p. 73, pl. 22, fig. 
327. 
Obeliscus buxeus Gould, 1861 , p. 403; Johnson, 1964, p. 49, pl. 9, fig. 3. 
Description: 
Shell (Fig. 106): The shell is regularly conic (LNV=3.2), thick, polished, and orange-brown. 
Although the protoconch is lost, it seems to be helicoid, about 90-130 ' heterostrophy, and 
smooth. The whorls of the teleoconch are 11 in number with straight walls, separated by slightly 
canariculated and subconstricted sutures. Surfa~ is marked by microscopic growth lines. The 
body whorl occupies 320/0 of the shell length, and its periphery is feebly angulated. The base is 
sculptured only by fine growih lines. There is no umbilicus. Aperture is quadrate oval, and 
occupies 220/0 of the shell length. The columella is nearly straight and thick, possessing a strong 
oblique columellar fold. The inner wall is covered by thin callus. The outer lip is somewhat thin. 
Inner surface of the whorls is marked by about six continuous intemal keels. 
Operculum (Fig. 33a): The operculum is thin, and rhombic ovate in shape with somewhat coarse 
growih lines, and a low and narrow spiral ridge on the inner side. The color is pale brown-
translucent, but becomes gradually paler toward the margin. 
Head-foot (Fig. 33b): The exposed part is pale brown to translu~nt white. There are many black 
spots especially on the inner and outer lateral sides of the cephalic tentacles and the postero-
dorsal area of the mentum. Large clusters of white cells are seen behind each eye. The cephalic 
tentacles are long triangular. The mentum is fan shaped, and the introvert-proboscis aperture is 
situated in the anterior end of the mentum. The foot is biffed at its anterior end. There is no visible 
pedal mucous gland opening. 
Pallial cavity: The pal[ial cavity is iong, reaches to about 1/2 of the shell length, and its width is 
about 1/5 of the length of the pallial cavity. The dorsal and ventral ciliated strips continue to about 
2/3 of the pallial cavity. There is no gill. The gland underlying the ventral ciliated strip is yellowish 
white and partly ridden by a white thin gland, and it lies between the posterior part of the pallial 
lobe and about 2/3 part of the pallial cavity. The anterior aorta is prominent. The pallial floor is 
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ornamented by several dark purple longitudinal bands, scattered by many small black spots. The 
pigmented mantle organ is pale orange-yellow but partly red to red-purple, about 1/5 of the 
mantle length. The kidney is pale brown, about 1/2 of the mantle [ength. 
Alimentary system: The proboscis sheath is long and somewhat wide. The buccal sac reaches 
to about I mm in length and about 0.15 mm in width. The stylet is slightly shorter than the buccal 
sac and about 1/4 of that in width. The primary buccal pump is about 1/3 of the bvccal sac in 
length and about 1/2 of that in width. The secondary buccal pump is moderately long, about I .5 
times as long as the buccal sac and nearly as wide as that. The anterlor esophagus is about five 
times as long as the buccal sac and about 4/5 of that in width. The posterior esophagus is about 
3/5 of the buccal sac in width, while its total length is unknown. The salivary gland is vermiculate 
string-Iike with loosely uneven appearance, about 3.5 times as long as the buccal sac and about 
2.5 times as wide as that. The salivary gland retractor muscle is slender and very long, reaches 
about 2/3 of the salivary gland in length. Three types of the proboscis retractor muscle (prm) are 
present: The prm I connects the posterior part of the proboscis sheath with the circular muscle, 
and it is about twi~ as long as the buccal sac and about 4/5 of that in width. The prm ll is a pair of 
somewhat thin filaments which runs from the anterior part of the proboscis sheath to the anterior 
about 1/4 part of the prm l, about three times as long as the buccal sac and about 1/7 in width. 
The prm lll is a pair of short thin filaments which runs from the anterior about 1/4 part of the prm l 
to the junction of the anterior and posterior esophagi, about 1/10 of the buccal sac in length and 
about 1/7 of that in width. Anterior about 1/4 of the prm I is divided into two filaments. 
Genital system: The semina[ vesicie is oblong ovate, I mm in length and 0.3 mm in width. The 
albumen gland is yellowish white, reaches about 5 mm in length and about I mm in width. The 
mucous gland is translucent yellowish white, about 2/3 of the albumen gland and about 4/5 of that 
in width. The receptacle seminis is globular, about O.3 mm in diameter. The common genital gland 
in translu~nt grayish white color originates from more or less posterior part of tfle posterior end 
of the pallial cavity, reaches to the anterior part of the pa[lial floor, and it is about 1/3 of the 
albumen gland in width. The bursa copulatrix is 0.15 mm in width, while its total length is unknown. 
The penis is ovate, O.6 mm in length and 0.2 mm in width. The penial sheath is somewhat thick. 
Its anterior to rrlidd[e part is about 3/5 of the penis in width, while its total length is unknown. The 
penis and the penial sheath possesses many brown small globular gland everywhere (Fig. 33c). 
Type locality: "Japan". 
Geographical distribution: Pacific coast from Boso Peninsula (fde Higo & Goto, 1993) and 
Japan Sea coast (ttde Suzuki, 1979; Higo & Goto, 1993) south to Fiji (Cernohorsky, 1972). 
Habitat: This species inhabits depth of 5 m to 100 m (ttde Kuroda & Habe, 1971). It occur in 
sand-gravei[y place. 
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Remarks: 
This species has often been treated as a species of Syrno/a because of its slender shell 
with polished surface and a single columellar fold. However, this species belongs to Colsyrnola in 
a narrcw sense of conventional conchology because the shell is regularly conic, the suture is 
canariculated, and the summit of each whorl is slightly crenellated. Obeliscus buxeus Gould, 
1861 is synonym of this species. Turbonil/a attenuata (A. Adams, 1854) is somewhat similar to 
this species in shell appearance, but the former diWers from that in brown color and internal keels 
of the inner surface of the whor!. 
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for a, c. 
Tropaeas brunneus a Operculum b Head; c, Copuiatory apparatus. Scale = I mm forb; 0.2 mm 
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Tropaeas rufofasciatus (Smith, 1875) +j' 7~･/"t7f+1/ (Figs 34, 107) 
Stylopsis rufofasciata Smith, 1875, p. 103. 
Derjugine//a nJfofasciata: Habe, 1958, ; Habe, 1961 , p. 85, pl. 41 , fig. 32; Habe & Ito, 1965, p. 86, 
pl. 31 , fig. 12. 
Turbonilla (Pyrgolampros) vladivostokensis Bartsch, 1929, p. 135, pl. 4, fig. 2. 
Pyrgolampros vladivostokensis: Golikov & Scarlato, 1967, p. 76-77, fig. 62. 
Turboni//a (Pyrgolampros) petri Bartsch, 1929, p. 135-136, pl. 4, fig. 3. 
Pyrgolampros petrt: Golikov & Scarlato, 1967, p. 77, fig. 63. 
Description: 
Shell (Fig. 107): The shell is slender conic (L/W=2.7-3.4), thick, not polished, milky white to white. 
There are two red-brown bands on slightly upper to the middle part and lower part of each whorl. 
The upper one of these bands is indistinct and much narrower than the lower, further vanishes on 
some whorls. The outline of the lower band is ambiguous, and its surrounding is blotted by red-
brown color. Further there is a wide, ambiguous pale red-brown band on the middle of the base of 
the body whorl. The protoconch is helicoid, about 110' heterostrophy, smooth, and about 1/4 of it 
is obliqueiy immersed in the first whorl of teleoconch (Fig. 34a). The whorls of the teleoconch are 
9 in number. The walls of the whorls are nearly straight but swollen at their lower part. The suture 
is distinct and subconstricted. Surfa~ is marked by ambiguous low axial ribs. These axial ribs are 
distinct oniy on upper whorls but becomes obsolete and vanish on the lower whorls. The 
interspaces of the axial ribs are narrow and linear. Fine growth lines become sometimes coarser 
and groove-like due to erosion. There are about two indistinct shallow spiral grooves on the upper 
part of each whorl. The body whorl occupies 400/0 of the shell length, and its periphery is rounded. 
The base is sculptured only by fine growth lines. There is no umbilicus. Aperture is rhombic oval, 
and occupies 240/0 of the shell length. The columella is nearly straight and somewhat thin, 
possessing no columellar fold. The inner wall is covered by very thin callus. The outer lip is 
somewhat thin. Inner surface of the whorls is smooth. 
Operculum (Fig. 34b): The operculum is somewhat thick, circular in shape with more or less 
coarse growih lines, and a low and narrow spiral ridge on the inner side. The color is translucent 
reddish brown, but becomes gradually paler toward the margin. 
Head-foot (Fig. 34c): In living condition, the exposed part is pale purple brown, but its inner and 
outer lateral areas are translu~nt (Okutani, 1987). The ~phalic tentac]es are triangular. The 
mentum is an shaped. The anterior longitudinal groove of the mentum reaches to the anterior 1/4 
to 1/3 of the length of the mentum. The foot is presumably truncated at its middle of the anterior 
end. There is no visible pedal mucous gland opening. 
Pallial cavity: (being observed only on fixed specimens) The palfial cavity is long, reaches to 
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about 1/2 of the shel[ Iength, and its width is about 1/5 of the length of the pallial cavity. The dorsal 
and ventral ciliated strips continue to about 1/2 of the pallial cavity. There is no gill. The gland 
underlying the ventral ciliated strip in pale orange-yellow color lies between the posterior part of 
the pallial lobe and about 1/2 part of the pallial cavity. The anterior aorta is prominent. The 
pigmented mantle organ is pale orange, possessing many brown smali spherules, about 1/6 of 
the mantle length. The kidney is pale orange-white, about 1/2 of the mantle [ength. 
Alimentary system: The proboscis sheath is long and somewhat narrow. The buccal sac 
reaches to about 0.8 mm in length and about 0.15 mm in width. The stylet is slightly shorter than 
the bucca[ sac, and about 1/3 of that in width. The primary buccal pump is about 1/8 of the buccal 
sac in length and about 1/2 of that in width. The secondary buccal pump is long, about twice as 
long as the buccal sac and nearly as wide as that. The anterior esophagus is about 13 times as 
iong as the bucoal sac and slightly wider than that. The posterior esophagus is as wide as the 
buccal sac, while its total length is unknown. The salivary gland is vermiculate string-like with 
uneven appearan~, about three times as long as the buccal sac and about 3/4 of that in width 
(Fig. 34d). The posterior half of the salivary gland becomes much slender, and is about 1/2 of the 
anterior part in width. The salivary gland retractor muscle is slender and about 1/6 of the salivary 
gland in length. The proboscis retractor muscle connects the anterior part of the proboscis sheath 
with the circular muscle. This muscle is about five times as long as the buccal sac and slightly 
slenderer than that. The anterior about 1/4 of this muscle is divided into two filaments. The 
posterior end of the dividing part on this muscle is connected by a esophageal retractor muscle 
which is about 3/5 of the buccal sac and slightly slenderer than that. Another end of the 
esophageal retractor muscle is attached by the junction of the anterior and posterior esophagi. 
Genital system: (being observed only on fixed specimens) The seminal vesicle is irregular 
oblong ovate, 0.8 mm in length and 0.3 mm in width. The albumen gland is slightly translucent 
grayish white, reaches about 5 mm in length and about 1.5 mm in width. The mucous gland is 
translucent grayish white, about 1/2 of the albumen gland and about 2/3 of that in width. The 
receptacle seminis is globular, about 0.3 mm in diameter. The common genital gland in 
translucent grayish white color reaches to the anterior part of the pallial floor and is about 213 of 
the albumen gland in width. The bursa copu[atrix is doubled up on its anterior part. It is 0.18 mm 
in width, while its total length is unknown. The penis is ovate with acutely protruded anterior end, 
0.5 mm in iength and 0.2 mm in width. The penial sheath is somewhat thick, about 1.5 times as 
wide as the penis, while its total length is unknown. The anterior part of the penial sheath 
Possesses the oval sperm sac which is 0.7 mm in length and O.5 mm in width (Fig. 34e). 
Type locality: East of Hokkaido (Iat. 42 ' 52'N., Iong. 144 ' 40'E., 48 fathoms, sand and mud). 
Geographical distribution: Japan Sea coast from Southern Sakhalin and (Golikov & Scarlato, 
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1967) Maritime coast (Golikov & Scarlato, 1967) south to Wakasa Bay, Aniva Bay (Golikov & 
Scarlato, 1967), and from Southern Chishima Islands (Golikov & Scarlato, 1967) Pacific coast 
south to Otsuchi Bay. 
Habitat This species inhabits in muddy sand of depth of 10 m to 50 m (~de Habe & ito, 1965; 
Higo & Goto, 1993). 
Remarks: 
Habe (1958) established Derjuginel/a based on the slender conic shell with several red-
brown bands and no columellar fold of this species. Turbonilla (Fyrgolampros) vladivostokensis 
Bartsch, 1929 and T (P.) petrt Bartsch, 1929 are synonyms of this species. This species is simi[ar 
to T hanagaiana (Nomura, 1938) in the appearance and coloration of the sheli, but the former 
can be distinguished from the latter by the feeble axial ribs on the upper whorls of the shell and no 
columel[ar fold. 
95 
L 
.,.:'. ".'; " " ':*' ': ' ' r'f:~ ip~ "7' //~"/;/: 1;:j'i'ji ':[:f' 
' 
' ; : = i j ' ::~ IL' !'!/1lj7/f ii' l,:~
/~ ;:lj'!i~l//i j f ~~ i ' ::'::･L ..~ fl ; / / /!' // ! !i f j!1 {({{] 'i:11!!! l" fl! !i] Ilf ll ll'l! I 1 1{ 
"I!f' f 'llll itil I 111 [lltlllllllt'llj~l'tjt {: : I '( ' t , I  it I [ ' :: '; Il ll¥Itl~~~~l I~ll [ Il(llitltlil tll 
t' = ' 
a 
m 
¥ * "" ~~~ "~"' ~ ' ~*' ~ '~ ' xt= "¥ ~~~ ~' '.*.. , ¥  '~I~'~:~' +:~:*~~~ ¥ ' ~¥~~ r:':( ~' ~~ (hi~¥~~~¥~~~:¥~~i¥¥~~~~-:t~~~¥¥~~~:¥::j¥¥¥~~¥¥¥¥~¥¥¥~' ¥ L '~¥ ' 1} ¥ *l tS___;~~.:~:t¥:¥¥~:~~~::.'¥:¥¥:~~~;.;;i~-": = , I ' ~ 
¥ 
F i' ; 
~~__;:~~c' ~ '-'!' ~'_i; i;1:' ~///'1~,' 
-. '~'*' + ~ ;~)~ ' 
.-~ . ~;~ 
" / /' ';r 
aef 
b 
:1: 'T ~f';. :1:=:=: 
ct 
: :~;~:i 
e 
, 
aes 
sd 
ll 
1 ~ ' : *L 'i/ /~:/j,1/)~~' 
.. ~~;i~~;~/7;//;" 
~ i'(" L ~~~~~C/;///~~"~///'~./"/;~ 
i'/~ =i~t~~* 
e'~~ 
' :! 
:!1 ' 
~, 
c sgr 
l 
sg d 
ll 
pes 
// / J l-/ / L 
-LL It/ pe l* ･ ~ 
vd 
psh e 
sps 
Fig. 34. Tropaeas rufofasciatus. a, 
esophagus; e, Copulatory apparatus. 
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96 
Tropaeas cumingii (Carpenter, 1856] f t 4 r:1 4 h 7b ~r4:lJ (Figs 35, 108) 
Chemnitzia cumingii Carpenter, 1856, p. 1 70. 
Turbonilla cumingii: Yen, 1941 , p. 221, pl. 20, fig. 132. 
Turboni//a (Paramormu/a) cumingii: Fukuda, 1994, p. 40, pl. 36, figs. 722a, 722b. 
Turbonilla vartcosa Dunker, 1860, p. 239; Dunker, 1861 , p. 15, pl. 2, fig. 5; Tryon, 1886, p. 335, pl. 
76, fig. 38, not Parthenia (Mormula) varicosa Forbes, 1844, nor Turbonilla valicosa 
Doderlein, 1892. 
Turboni/la (Mormula) aulica Dall & Bartsch, 1906, p. 345-346, pl. 22, fig. 7, (nom. nov.). 
Turboni//a (Pyrgiscus) aulica: Nomura, 1936, p. 84-85, pl. 6, figs. 49a, 49b. 
Paramormu/a aulica: Habe, 1961, p. 85, p]. 41 , fig. 25; Hamatani in Okutani, 1986, pp. 208, 209; 
Janssen, 1993, p. 417, pl. 7, fig. 56. 
Turbonilla (Paramormu/a) aulica?: Takahashi & Okamoto, 1969, p. 55, pl. 11 , fig. 27. 
Chemnitzia multigyrata: Habe & Okutani, 1975, p. 28, 222. 
Turboni//a (Mormu/a) cornelliana: Kay, 1979, pp. 413, 315, Fig. 133D. 
Description : 
Shell (Fig. 108): The shell is slender conic (LNV=3.6), thick, not polished, milk-white. The base of 
the body whorl is stained by orange-brown color, and there are three orange-brown narrow spiral 
bands on each whorl. The protoconch is helicoid, about 90 ' heterostrophy, smooth, and stained 
by orange-brown color on its suture and umbilical area (Fig. 35a). About 1/4 of the protoconch is 
obliquely immersed in the first whorl of teleoconch. The whorls of the teleoconch are 10 in 
number, with slightly convex walls, separated by distinct and subconstricted sutures. The surtace 
is marked by strong axial ribs which are straight or slightly f[exuous. The number of the ribs 
reaches to 19 on the body whorl. The interspaces of the axial ribs are as wide as the width of the 
ribs. There are about 10 thin spiral lirae on interspa~s of the rlbs. Some strong varices by being 
formed with growth halts are present. The body whorl occupies 320/0 of the shel[ Iength, and its 
periphery is feebiy angulated. The axial ribs terminate at the periphery, and the base is sculptured 
only by feeble faint axial ribs and eight fine spiral grooves. There is no umbilicus. Aperture is oval, 
and occupies 200/0 of the shell length. The colume]la is straight and thin, possessing no 
columellar fold. The inner wall is covered by very thin callus. The outer lip is thick because of the 
presence of the last varix. Inner surface of the whorls is smooth. 
Operculum (Fig. 35b): The operculum is very thin, and subquadrate-circular in shape with very 
obscure growih lines and a very feeble spiral line. The color is entirely translucent. 
Head-foot (Fig. 35c): The exposed part is translucent white, slightiy bears yel!ow color partly. The 
cephalic tentacles are triangular. Large clusters of white cells are seen behind each eye. The 
mentum is wide heart shaped with broad U-shaped concave at its anterior end. The introvert-
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proboscis aperture is situated in the anterior end of the mentum. The foot is bifid at its middle of 
the anterior end. There is no visible pedal mucous gland opening. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is somewhat long, 
reaches to about 2/5 of the shell length, and its width is about 1/4 of the length of the pallial cavity. 
The dorsai and ventral ciliated strips continue to about 1/2 of the pallial cavity, where both join to 
each other. There is no gill. The g!and underlying the ventral ciliated strip is slightly translucent 
white but orange on its central part, and it lies between the posterior part of the pallial lobe and 
about 1/3 of the pallial cavity. The anterior aorta is not visible. The pigmented mantle organ is 
white to pale yellowish white with a narrow orange part, about 1/4 of the mantle length. The 
kidney is pale yellowish white, about i/2 of the mantle length. 
Alimentary system (Fig. 35d): The proboscis sheath is somewhat long and wide. The buccal sac 
reaches to about 0.6 mm in length and about 0.2 mm in width. The stylet is somewhat short, 
about 2/3 of the buccal sac in length and about 1/3 of that in width. The length of the primary 
buccal pump is unknown because it is very short and indistinct, while its width is about 113 of the 
bucoal sac. The secondary buccal pump is moderately long, about twice as long as the buccal 
sac and about 1.2 times as wide as that. The anterior esophagus is about five times as long as 
the buccal sac and about 1/3 of that in width. The posterior esophagus is flat and slender, about 
1/5 of the buccal sac in width, while the total length is unknown. The salivary gland is long 
vermiculate with somewhat uneven appearance, 2.3 times as long as the buccal sac and about 
3/4 of that in width. The salivary gland retractor muscle is short and slender. The proboscis 
retractor muscle connects the anterior about 1/3 part of the proboscis sheath with the circuiar 
muscle, and it is about 2/3 of the buccal sac in length and about 1/5 of that in wioth. The anterior 
about 1/3 of this muscle is divided into two narrow filaments. The posterior end of this divided part 
of this muscle is attached by the junction of the anterior and posterior esophagi. 
Genital system: The albumen gland is translucent white to transparent, reaches about I mm in 
length and about 0.2 mm in width. The mucous gland is white to translucent white, about 314 of 
the albumen gland in length and width. The receptacle seminis is globular, about 0.1 mm in 
diameter. The common genital gland is white to translu~nt white, reaches to the anterior part of 
the paliial floor and the anterior about 2/3 part of the albumen gland in width. The penis is short 
ellipsoid, 0.3 mm in length and 0.15 mm in width (Fig. 35e). The penial sheath is thin, slightly 
wider than the penis, while its total length is unknown. 
Type locality: "China Sea" 
Geographical distribution, West Pacific coast from Tomarisato, Ofunato, Sanriku (Nomura, 
1940) and Tajima (fide Higo & Goto, 1993) south to Palau Islands, Hawaii (Kay, 1979). 
Habitat Th[s species inhabits intertidal zone to depth of 60 m (ttde Kuroda & Habe, 1971). It 
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occurs in silt-sandy place or in silty sand in crevice of rock or bottom of tidepool. 
Remarks: 
This species has often been included into Turbonilla because of slender shell with axial ribs 
and no columellar fold. Nomura (1 939) established Paramormula based on the slender shell with 
axial ribs, spiral lirae, and varices of this species, and Paramormu/a has usually been treated as a 
subgenus of Turbonil/a. Dall & Bartsch (1906) synonymized Turboni//a varicosa Dunker, 1 869 by 
Parthernia (Mormu/a) vartcosa Forbes, i844 and gave the former the new name Turbonilla 
(Mormu/a) aulica Dall & Bartsch, 1 906. However, since Lectotype specimen of Dunkefs species 
illustrated by Janssen (1993) is identioal with this species, that species should be a synonym of 
this species. The coloration of the shell of this species is very variable, and the spiral bands of 
each whorl sometimes become red-brown. 
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Fig. 35. Tropaeas cumingii. a, Protoconch; b. Operculum; c, Head; d, Anterior alimentary system; 
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~,: 
Genus Turbonilla Risso, 1826 4 h ~J ~T~~IJ~ 
S ynonyms: 
Cingulina A. Adams, 1860; Henliera Melvill & Standen, 1899. 
Type species: 
Turboni/la costulata Risso, i826 (SD: Herrmannsen, 1852). 
Description : 
Shell: The shell is medium in size, elongate ovate to cylindro-conic. The columella has a single 
columellar fold. The intema[ surface of the outer lip occasionaiiy possesses internal keels. 
Operculum: The operculum is generally thin, sometimes having a notch at its columellar side. 
The attached surface has an obsolete and narrow longitudinallspiral ridge or non sculptured. 
Head-foot The laterai side of the cephalic tentacles is folded. The foot is bifid medially at its 
anterior end. 
Paffial cavity: The pigmented mant[e organ is generally composed of translucent and opaque 
gland ~l[s, but occasionally with coloured cells. It is oblong ovate, situated just anterior to the 
pallial kidney. No secondary gill is present. 
Alimentary system: The oral sucker and the secondary buccal pump are present. The anterior 
esophagus is covered by rather thick sheath of longitudinal muscles, beneath which the salivary 
duct passes. The salivary glands are vermiculate to string-like in appearance. 
Genital system: The mucous gland is a single. Conflguration of copulatory apparatus 
corresponds to the penis enveloped in the penial sheath, passes through the circumesophageal 
nerve ring and extends deeply into the cephalic haemocoel. In some species the sperm sac 
occurs on the slightly anterior surtace of the dorsal wall of the penial sheath. The penial duct 
opens at the posterior part of the penis and becomes an open groove along the dorsal part of the 
penis. No cuticular appendage is present on the penis. 
Newous system: Typical for the Pyramidel[idae. 
Remarks: 
In the present study, the type species of this genus, Turbonilla costulata was not 
investigated anatomically. However, Turboni//a multigyrata (Dunker, 1860) under the present 
study is closely similar to T costulafa in having elongate conic shell with axial ribs and an 
extremely indistinct single co[umellar fold. Therefore, anatomical description of Turbonilla 
adopted the morphology of T multigyrata. The genus Herviera had been established as a group 
POssessing a purplish elongate ovate shell with axial ribs, a single columellar fold, and distinct 
internal keels (Melvill & Standen, 1896), and its type species, T gliriella was investigated 
anatomically. Since soft part morphology of T glirie/la is entirely identical with that of Turbonilla 
multigyrata, here Herviera is synonymized with Turbonilla. T circinata, the type species of 
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Cingulina which had been established as a group with a slender conic shell with distinct spiral 
keels and an indistinct columellar fold (A. Adams, 1860), was also investigated anatomically. 
Since this species is entirely identical with that of T multigyrata, here Cingulina is also 
synonimized with Turbonil/a. The other examined species in the present study, T terebra 
resembles the type species of the genus Paracingulina Nomura, 1936, P trtarata (Pilsbry, 1904) 
in the slender conic shell with narrow spiral grooves and an indistinct columellar fold. T 
kawamotoi and T marmorea are similar to the type species of the genus Eulime//a Forbes & 
MacAndrew, 1846, E. macandrei Forbes, 1844 in having a slender conic shell with smooth 
surface and an indistinct columellar fold. T serotina is closely similar to the type species of the 
genus Syrnola A. Adams, 1860, S. gracillima A. Adams, 1860 in the slender conic shell with a 
narrow coloured band and a distinct columellarfold. T hiradoensis resembles the type species of 
Pyrgolamoros Sacco, 1892, P mioperplicatu/us Sacco, 1892 in having a s[ender conic she]1 with 
obsolete axial ribs and minute spiral line between axial ribs. Finally, T yorttomoi is similar to the 
type species of the genus Pyrgiscijla Laws, 1 937, P chattonensis Marvvick, 1 929 in having a 
slender conic shell with axial ribs terminating at periphery and distinct spiral lines between axial 
ribs. Therefore, it is possible that Pafacingulina, Eulimella, Syrnola, Pyrgolamoros, and Pyrgiscilla 
also become synonyms of Turbonilla. 
This genus has been defined as a group having slender conic shell with axial ribs and no 
columellar fold (e.g. Tryon, 1886; Dall & Bartsch, 1904; Thiele, 1930; Wenz, 1940). Howerver, the 
sheil of the species under the present study has slender conic to oblong ovate appearan~, highly 
various sculpture, and a single co[umellar fold. 
Turboni/la is characterized by having thick layer of longitudinal muscular layer covering 
anterior esophagus, which is the unique character within the Pyramidelidae. Shell morphology 
including shell appearance and sculpture is variable among species and hardly distinguished 
from several species of Tropaeas and Odostomel/a. However, this genus tends to have the most 
elongate shell appearance within the Pyramide[Iidae. 
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Turbonilla multigyrata (Dunker, 1860) ~/D4 h~J~T~tU (Figs la, 36, 118) 
Turboni/la multigyrata Dunker, 1882, p. 79, pl. 13, figs. 18-20; Tryon, 1886, p. 335, pl. 76, fig. 43; 
Martini & Chemniiz, 1902, pp. 160-161, pl. 27, fig. 8. 
Turboni/la (Turbonil/a) multigyrata: Nomura, 1937, pp. 62-63, pl. 10, figs. 52a, 52b; Golikov & 
Scarlato, 1967, pp. 74-75, fig. 58. 
Turboni/la (Chemnitzia) mulfigyrata: Dall & Bartsch, 1906, pp. 335-336, pl. 20, fig. 4; Yokoyama, 
1927, p. 423, pl. 47, fig. 20; Oyama, 1973, p. 64, pl. 18, fig. 36; Ito, i990, p. 109, pl. 23, fig. 
11. 
Chemnitzia multigyrata: Habe, 1961, p. 85, pl. 41, fig. 29; Hamatani in Okutani, 1986, pp. 208, 
209. 
Description : 
Shell (Fig. 118): The shell is regularly slender conic (~V=4.3), somewhat thin, slightly polished, 
white to miiky white, and sometimes translucent. The protoconch is helicoid, 100 ' heterostrophy, 
smooth, and 1/5-1/4 of it is oblique[y immersed in the first whorl of teleoconch (Fig. 36a). The 
whorls of the teleoconch are 13 in number, with more or less convex walls, separated by distinct 
and subconstricted sutures. Surface is marked by axial ribs. These ribs are inclined to right and 
nearly straight, but their upper part are flexuous (Fig. Ia). The number of the ribs reaches to 26 
on the body whorl. The interspa~s of the axial ribs are smooth, and their width are nearly as 
wide as the ribs. The body whorl occupies 290/･ of the shell length, and its periphery is somewhat 
angulated. The axial ribs terminate at the periphery. The junction of the ribs and periphery is seen 
as a narrow spiral keel on the lower end of each whorl. The base is sculptured only by feeble faint 
axial ribs. There is no umbilicus. Aperture is quadrate oval, and occupies 180/0 of the shell length. 
The columella is stout and thin, possessing a single columellar fold. The inner wall is not covered 
by callus. The outer lip is thin. Inner surtace of the whorls is smooth. 
Operculum (Fig. 36b): The operculum is thin, and circu[ar-ovate in shape with somewhat feeble 
growih lines and a low and narrow spiral ridge on the inner side. The color is translucent yellow, 
but becomes gradually paler toward the margin. 
Head-foot (being observed only in the fixed specimens) The exposed part is white, presumably 
translucent white in living condition. The cephalic tentacles are long triangular. The mentum is 
oblong heart shaped. The introvert-proboscis aperture is situated in the anterior end of the 
mentum. The foot is biWed at its anterior end. Presence of the pedal mucous gland opening is 
unknown. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is long, reaches to 
about 1/2 of the shell length, and its width is about 1/5 of the length of the pallial cavity. The dorsal 
and ventral ciliated strips continue to the half of the pallial cavity. The gill cannot be seen. The 
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gland underlying the ventral ciliated strip in pale yellow color with a red-brown thin longitudinal 
line lies between the posterior part of the pal]ial lobe and about anterior 2/5 part of the pallial 
cavity. The pigment mantle organ is orange, about 1/4 of the mantle length. The kidney is pale 
ye[low, about 1/2 of the mantle length. 
Alimentary canal (Fig. 36c, d): The proboscis sheath is very long and slender. The buccal sac 
reaches to about 0.5 mm in length and about 0.2 mm in width. The stylet is slightly shorter than 
the buccal sac about 1/2 of that in width. The blind sac cannot be seen at the posterior portion of 
the stylet bulb. The primary buccal pump is about 2/5 of the buccal sac in length and about 1/2 of 
that in width. The secondary buccal pump is moderately long, about 1.5 times as long as the 
buccal sac and nearly as wide as that. The anterlor esophagus is about 20 times as long as the 
bucoal sac and about 3/5 of that in width. The posterior esophagus is about 3/4 of the buccal sac 
in width, while its total length is unknown. The salivary gland is string-like and granulated, about 
twice as long as the buccal sac and about 1/3 of that in width (Fig. 36d). The salivary gland 
retractor muscle cannot be seen. The proboscis retractor muscle connects the junction of the 
anterior and posterior esophagi with the circular musc[e, but the junction of this muscle and the 
proboscis sheath is unknown. This muscle is about three times as long as the buceal sac and 
about 1/2 of that in width. On the junction of the anterior and posterior esophagi, this muscle and 
the longitudinal muscle of the anterior esophagus are continuous to each other. 
Genital system: (being observed only on fixed specimens) The albumen gland is pale brown to 
red-brown, about 5.0 mm in length and 0.7 mm in width. The mucous gland is grayish white to 
paie ye]low, about 1/3 of the albumen gland in length and about 2/3 of that in width. The common 
genital gland in pale orange-brown originates from more or less posterior part of the posterior end 
of the pallia[ cavity, reaches to the anterior part of the pallial floor, and it is about 1/2 of the 
albumen gland in width. The penis is slender with a longitudinal groove on its anterior part, 3.5 
mm in length and 0.22 mm in width. The anterior end of the penis protmdes acutely (Fig. 36e). 
Type locality: "Japan". 
Geographical distribution: Wakkanai, Hokkaido south to Kyusyu (jde Higo & Goto, 1993). 
Habitat This species inhabits in muddy sand of depth of 10 m to 150m (fde Higo & Goto, 1993). 
Remarks: 
This species has conventionally been treated as a species of Turboni//a because of the 
slender shell with axial ribs and no spiral sculpture and no columellar fold. This species 
resembles T abseida Dall & Bartsch, 1906 in shell appearance and sculpture, but the former 
differs from the latter by the axial ribs are not narrower than their interspaces unlike those of the 
latter. Although T dunkeri clessin, 1902 and T approximata Dall & Bartsch, 1906 also resemble 
this species in shell characters, the two can differ from this species in straight axial ribs. 
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TurbonillayoritomoiNomura, 1938 4 ･)4 F~](T~:tJ (Figs 37, 119) 
Turboni/la (Pyrgiscus) yorttomoi Nomura, 1938, p. 54, pl. 9, figs. 75a, 75b. 
Dscription: 
Shell (Fig. 11 9): The shell is slender conic (~V=3.1-4.1), somewhat thin, more or less polished, 
and slightly translucent white. The protoconch is helicoid, about 130 ' heterostrophy, smooth, and 
about 1/4 of it is obliquely immersed in the first whorl of teleoconch (Fig. 37a). The whorls of the 
teleoconch are 13 in number, with slightly convex walls, separated by distinct and subconstricted 
sutures. Surface is marked by axial ribs which are straight or slightly flexuous. The number of the 
ribs reaches to 23 on the body whorl. The interspaces of the axial ribs are as wide as the width of 
the ribs. There are about 10 thin spiral lirae on interspaces of the rlbs. The body whorl occupies 
320/･ of the shell length, and its periphery is somewhat angulated. The axial ribs terminate at the 
periphery, the base is sculptured only by feeble faint axial ribs and five fine spiral lirae. There is no 
umbilicus. Aperture is quadrate oval, and occupies 18･/･ of the shell length. The columella is 
straight and thin, possessing a single columellar fold. The inner wall is covered by very thin callus. 
The outer lip is somewhat thin. Inner surface of the whorls is smooth. 
Operculum (Fig. 37b): The operculum is somewhat thick, and oblong ovate in shape with more 
or less coarse growth lines and no sculpture on the inner side. The color is yellowish brown-
translucent, but becomes gradually paler towards the margin. 
Head-foot (Fig. 37c): The exposed part is translucent white, slightly bears yellow color. But outer 
latera[ areas of the cephaiic tentacles are pale reddish brown. The cephalic tentacles are nearly 
triangular, but they are abrupt[y narrowed at their middle parts toward their tips. Large clusters of 
white cells are seen behind each eye. The mentum is rectangular with V-shaped coneave at its 
anterior end, and its antero-lateral corners are laterally expanded. The anterior longitudinal 
groove of the mentum is long, and reaches the anterior 1/3 part of the length of the mentum. The 
foot is bifid at its middle of the anterior end. There is no visible pedal mucous gland opening. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is long, reaches to 
about 2/3 of the shell length, and its width is about 1/5 of the length of the pallial cavity. The dorsal 
and ventral ciliated strips continue to the half of the pallial cavity. There is no gill. The gland 
underlying the ventral ciliated strip in red-brown color lies between the posterior part of the pallial 
lobe and about anterior 1/2 part of the pallial cavity. The anterior aorta is not visible. The 
pigmented mantle organ is yellowish orange on the left 2/3 but white on the right 113, reaches 
about 1/3 of the mantle length. The kidney is almost transparent but yellowish brown to brown on 
its left area, and it is about 1/2 of the mantle length. 
Alimentary system: The proboscis sheath is long and slender. The buccal sac reaches to about 
0.9 mm in length and about 0.1 mm in width. The stylet is slightly shorter than the buccal sac and 
106 
about 1/3 of that in width. The primary buccal pump is about 1/5 of the buccal sac in length and 
nearly as wide as that. The secondary buccal pump is moderately long, about 1/2 of the buccal 
sac in length and nearly as wide as that, connected with the anterior esophagus by the 
Iongitudinal musc[e of the anterior esophagus. The anterior esophagus is about five times as long 
as the buccal sac and about 1/2 of that in width. The posterior esophagus is about 1/3 of the 
buccal sac in width, while its tota[ Iength is unknown. The salivary gland is vermiculate and 
roughly granulated, slightly shorter than the buccal sac and nearly as wide as that. The salivary 
gland retractor muscle is short. The proboscis retractor muscle connects the junction of the 
anterior and posterior esophagi with the circular muscle, but the junction of this muscle and the 
proboscis sheath is unknown. This muscle is nearly as long as the buccal sac and about 213 of 
that in width. On the junction of the anterior and posterior esophagi, this muscle and the 
longitudinal muscle of the anterior esophagus are continuous to each other. 
Genital system: (being observed only on fixed specimens) The albumen gland is pale yellowish 
white, reaches about 2 mm in length and about 0.4 mm in width. The mucous gland is as long as 
the albumen gland and about 3/4 of that in width, opaque white on its anterior half but translucent 
grayish white on its posterior half. The receptac[e seminis is globular, about 0.1 mm in diameter. 
The common genital gland in slightly translucent red-brown originates from more or less posterior 
part of the posterior end of the palliai cavity, reaches to the anterior part of the pallial floor, and it 
is about 3/5 of the albumen gland in width. The bursa copulatrix is doubled up at its posterior part, 
and it is 0.1 mm in width while its total length is unknown. The penis is cylindrical with gradually 
tapered anterior end, 1.6 mm in length and 0.1 mm in width (Fig. 37d). The penial sheath is very 
thin, slightly wider than the penis, possessing the thin vas deferens. 
Type locality: Kamakura, Kanagawa. 
Geographical distribution: Pacific coast from Miyagi south to lzu-Oshima Island and Japan Sea 
coast from Soya Cape, Hokkaido south to Tsunoshima Island, Yamaguchi. 
Habitat This species inhabits intertidal zone. [t occurs in silt-sandy place or in silty sand in 
crevice of rock or bottom of tidepool, especially where amphitritids worms abound. 
Remarks: 
This species can be assigned to Pyrgisci/la in a narrow sense of conventional conchology 
because the shell is s[ender, the axial ribs terminate on the periphery, the interspaces of the axial 
ribs possess spiral lirae, and the columellar fold is absent. However, this species does not differ 
from the other species of Turboni//a because of its affinity on soft part characters. This species 
resembles T kagamigaurana Nomura, 1938 in the appearance and sculpture of the shell, but the 
former can be distinguished from the latter by much more large size of the shell. 
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Turbonilla hiradoensisPilsbry, 1904 ih')4 h7b(T~21J (Figs 15a, 38, 109, 110) 
Turboni//a hiradoensis Pilsbry, 1904, pp. 29-30, pl. 5, fig. 45; Kira, 1954b, p. 80, fig. 3. 
Turboni//a hiradoensis var. badia Pilsbry, 1 904, p. 30. 
Turboni//a (Pyrgolampros) hiradoensis badia: Takahashi & Okamoto, 1 969, p. 55, pl. 11, fig. 30. 
Description: 
Shell (Figs 109, 110): The shell is slender conic (LNV=4.6), somewhat thin, polished, and reddish 
brown but pale yellowish adapically. Some specimens have two narrow brown bands on each 
whorls (Fig. 109). The protoconch is helicoid, about 100 ' heterostrophy, smooth, and about i/4 of 
it is obliquely immersed in the first whorl of teleoconch. The whorls of the teleoconch are 12 in 
number, with slightly convex walls, separated by distinct and subconstricted sutures. Surface is 
marked by axial ribs which are straight or slightly flexuous. The number of the ribs reaches to 30 
on the body whorl. The interspaces of the axial ribs are about 1/3-1/4 of the width of the ribs. 
There are many minute spiral lirae on interspaces of the ribs. The body whorl occupies 3101･ of 
the shell length, and its periphery is rounded. The axial ribs continue to the base. There is no 
umbilicus. Aperture is ovate, and occupies 19･/･ of the shell length. The co[umella is concave, 
possessing a single columellar fold. The inner wall is covered by very thin callus. The outer lip is 
somewhat thin. Inner surfaoe of the whorls is smooth. 
Operculum: The operculum is thin, ovate in shape with more or less coarse growth lines, and a 
low and narrow spiral ridges on the inner side. The color is translucent yellow, but becomes 
gradually paler toward the margin. 
Head-foot (Fig. 38a): The exposed part is translucent white. The cephalic tentacles are nearly 
triangular. Large clusters of white cells are seen behind each eye. The mentum is rectangular 
with V-shaped concave at its anterior end, and its antero-Iateral corners are lateratly expanded. 
The anterior longitudinal groove of the mentum is long, and reaches the anterior 1/3 part of the 
length of the mentum. The foot is bifid at its middle of the anterior end. There is no visible pedal 
mucous gland opening. 
Pallial cavity: (being obsen!ed only on fixed specimens) The pallial cavity is long, reaches to 
about 2/3 of the shell length, and its width is about 1/5 of the length of the pallial cavity. The dorsal 
and ventral ciliated strips continue to the haff of the pallial cavity. There is no gill. The gland 
underlying the ventral ciliated strip in red-brown color lies between the posterior part of the pallial 
lobe and about anterior 1/2 part of the pa]Iial cavity. The pigmented mantle organ is yellowish 
white, elongate triangular, and reaches about i/3 of the mantle length. The kidney is reddish 
brown, and it is about 1/3 of the mantle length. 
Alimentary system: The proboscis sheath is long and slender. Configurations of the buccal sac, 
buccal pumps, and esophagi are as in Turbonilla multigyrafa and T yorttomoi. 
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Genital system: (being observed only on fixed specimens) The albumen gland is pale brown, 
reaches about 0.7 mm in length and about O.2 mm in width. The mucous gland is also pale brown, 
as long as the albumen gland and about 2/3 of that in width. The penis is cylindrical with pointed 
anterior tip, 0.4 mm in length and 0.05 mm in width (Fig. 15a). The penial duct passes through 
entire length of the penis, which opens at the anterior end of the penis. The penial sheath is very 
thin, accompanying wide vas deferens (Fig. 38b). 
Type locality Hirado. Nagasaki. 
Geographical distribution: Pacific coast from Miyagi south to lzu Peninsula and Japan Sea 
coast from Yamaguchi to Nagasaki. 
Habitat This species inhabits in sandy bottom. 
Remarks: 
This species is characterized by its siender shell appearance and wide axial ribs and minute 
internal spiral lirae between ribs. 
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Turbonilla circinata A. Adams, 1860 3 ::1 4 h 7b~T~:U (Figs lb, 39, 120) 
Turboni//a circinata A. Adams, 1860, p. 414. 
Cingulina circinata; Inaba, 1963, p. 127, pl. 3, fig. 18. 
Turbonil/a cingulata Dunker, 1860, p. 239; Dunker, 1861, p. 16, pl. 1, fig. 10; Tryon, 1886, p. 338, 
pl. 76, fig. 35; Martini & Chemniiz, 1902, pp. 171-172, pl. 35, fig. 8; Janssen, 1993, p. 407, 
pl. 6, fig. 48. 
Turboni/la (Cingulina) cingulata: Pilsbry, 1904, pp. 30-3i, pl. 5, fig. 47; Dall & Bartsch, 1906, p. 
344, pl. 21 , fig. 1: Yokoyama, 1927, p. 453, pl. 51, fig. 6. 
Cingulina cingulata: Habe, 1961, p. 84, pl. 41, fig. 18; Takahashi & Okamoto, 1969, p. 54, pl. 11, 
fig. 21; Habe & Okutani, 1975, pp. 28, 279; Hamatani in Okutani, 1986, pp. 208, 209. 
Cingulina (Cingulina) cingulata: Nomura, 1936, pp. 45-47, pl. 5, fig. 36a, 36b. 
Cingulina (Polyspirel/a) cingulata: Oyama, 1973, p. 63, pl. 17, fig. 32. 
Cingulina (s. s.) mutuwanensis Nomura, 1938, p. 9, pl. 26a, 26b. 
Description: 
Shell (Fig. 120): The shell is regularly slender conic (L/W=2.5-4.7), moderately thick, barely 
polished, and slightly translucent white. The protoconch is helicoid, 120 ' heterostrophy, smooth, 
and about 1/4 of it is obliquely immersed in the first whorl of teleoconch (Fig. 39a). The whor[s of 
the teleoconch are 12 in number, with nearly straight walls, separated by distinct and deep 
sutures. The surface is marked by three strong spiral keels on upper whorls and four on lower 
whorls (Fig. Ib). Of the four spiral keels on lower whorls, the lowest one is almost hidden by the 
lower suture. The rest three ones are the same in width to each other. Only fine growth lines are 
seen on the spiral keels. The interspa~s of the spiral keels are deep, sculptured by distinct fine 
longitudinal lirae, as wide as the keel or slightly narrower than that. The body whorl occupies 34010 
of the shell length. The periphery of the body whorl is somewhat angulated, on where the fourth 
spiral keel completely appears. The base possesses about five spiral keels, which are flat and 
feebler than those of the upper part of the whorl. There is no umbilicus. Aperture is quadrate oval, 
and occupies 210/0 of the she[1 Iength. The columella is thin and nearly straight, possessing no 
columellar fold. The inner wall is covered by very thin callus. The outer lip is thin and flexuous 
because of the spiral keels on the outer surface. Inner surface of the whorls is not sculptured. 
Operculum (Fig. 39b): The operculum is somewhat thick, rhombic ovate in shape with more or 
less coarse grovvth lines, and a low and narrow spiral ridges on the inner side. The color is 
translucent yellow, but becomes gradual[y pa[er toward the margin. 
Head-foot (Fig. 39c, d): The exposed part is translucent white. But sometimes, the central area of 
each cepha]ic tentacle and the mentum are pale yellow to pale brown, further the surroundings of 
the eyes and the sole except its central and marginal part are stained by pale pink color. Large 
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clusters of white cel[s are seen behind each eye. The cephalic tentacles are triangular. The 
mentum is fan shaped. The introvert-proboscis aperture is situated on the anterior end of the 
mentum. The foot is bifid at its middle of the anterior end. The pedal mucous gland opening is 
situated on slightly posterior of the center of the sole. The longitudinal groove runs posteriorly 
from the pedal mucous gland opening to the slightly anterior part of the posterior end of the foot 
(Fig. 39d). 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is moderately long, 
reaches to about 1/3 of the shell length, and its width is about 1/3 of the length of the pallial cavity. 
The dorsal and ventral ciliated strips continue to 3/4 of the pallial cavity. There is no gill. The gland 
underlying the ventral ciliated strip in brown color lies between the posterior part of the pallial lobe 
and the anterior 3/4 part of the pallial cavity. The anterior aorta is somewhat slender. The 
pigmented mantle organ is about 1/3 of the mantle length, consists of a white glandular area and 
a red-brown massive area, of which the latter is situated on somewhat posterior to the former. 
The kidney is pale orange-brown, about 1/2 of the mantle length. 
Alimentary system: The proboscis sheath is long and slender. The buccal sac reaches to about 
0.4 mm in length and about 0.1 mm in width. The stylet is slightly shorter than the buceal sac and 
about 1/3 of that in width. The primary buccal pump is about 1/2 of the buccal sac in length and 
about 2/3 of that in width. The secondary buccal pump is moderate[y long, slightly longer and 
wider than the buccal sac, partly connected with the anterior esophagus by the longitudinal 
muscle of the anterior esophagus. The anterior esophagus is about 25 times as long as the 
bucoal sac and about 1/2 of that in width. The posterior esophagus is about 1/2 of the buccal sac 
in width, while its total length is unknown. The salivary gland is long vermiculate with uneven 
appearance, nearly as long as the buccal sac and slightly slenderer than that. The sa[ivary gland 
retractor muscle is about 1/3 of the salivary gland in length. The proboscis retractor muscle 
connects the junction of the anterior and posterior esophagi with the circular muscle, but the 
junction of this muscle and the proboscis sheath is unknown. This muscle is about 1.5 times as 
iong as the buccal sac and slightly slenderer than that. On the junction of the anterior and 
posterior esophagi, this muscle and the longitudinal muscle of the anterior esophagus are 
continuous to each other. 
Genital system: (being observed only on fixed specimens) The albumen gland is pale yellowish 
white, reaches about 5 mm in length and about 0.6 mm in width. The mucous gland is translucent 
grayish white, about 2/5 of the albumen gland and about 4/5 of that in width. The receptacle 
seminis is globular, about 0.2 mm in diameter. The common genital gland is translucent white, 
reaches to the anterior part of the pallial floor and about 4/5 of the albumen gland in width. The 
bursa copu]atrix is flexuous, 0.04 mm in width, while its total length is unknown. The penis is 
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somewhat ellipsoid, 0.4 mm in length and 0.1 mm in width. The penial sheath is thick, about twice 
as wide as the penis, while its total length is unknown (Fig. 39e). 
Type localjty: Deshima. Nagasaki. 
Geographical distribution: Pacific coast Kyusyu (~de Higo & Goto, 1 993) north to Miyako Bay 
(Nomura, 1940) and Japan Sea north to Soya Cape, Hokkaido. 
Habitat This species inhabits intertidal zone to depth of 20 m (ide Kuroda & Habe, 1971). It 
occurs in silt-sandy place or in silty sand in crevice of rock or bottom of tidepool, especially where 
amphitritids worms abound. 
Remarks: 
This species has often been treated as Turbonilla cingulata by many authors, but T 
cingulata is synonymized by T circinata. Cingulina (s. s.) mutuwanensis Nomura, i938 is a young 
individual of this species. This species is closely similar to T laticingulata Dall & Bartsch, 1906, 
but the former differs from the latter in the five feeble spiral keels on the base of the body whorl. 
Further, although T. terebra Dunker, 1860 resembles this species, the interspaces of the spiral 
keels of T terebra are much narrower than the spiral keels unlike those of this species. 
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Turbonil/a terebra Dunker, 1860 ~ ::14 ht]~T~;U ~t7~/ (Figs 15b, 40, 121) 
Turboni//a terebra Dunker, 1860, p. 239; Dunker, 1861 , p. 16, pl. 1, fig. 10; Tryon, 1886, p. 338, pl. 
76, fig. 36; Janssen, 1993, p. 416, pl. 7, fig. 55. 
Turboni//a (Cingulina) terebra: Pilsbry, 1904, p. 30, pl. 5, fig. 46. 
Cingulina (Cingulina) terebra: Nomura, 1937, p. 61, pl. 11, figs 55a-b. 
Cingulina (Paracingulina) terebrai Takahashi & Okamoto, 1969, p. 55, pl. 11, fig. 22. 
Paracingulina terebra: Habe, 1961, p. 84, pl. 41 , fig. 19. 
Description: 
Shell (Fig. 121): The shel[ is slender conic (~N=3.5), moderately thick, polished, and slightly 
translucent white. The protoconch is helicoid, 120 ' heterostrophy, smooth, and about 1/3 of it is 
obliquely immersed in the first whorl of teleoconch. The whorls of the teleoconch are 10 in 
number, with nearly straight walls, separated by distinct and deep sutures. The surface is marked 
by four wide spiral keels. Of the four spiral keels, the lowest one is almost hidden by the lower 
suture. The middle two are the widest, and equal in width to each other. The uppermost one is 
slightly narrower than the lower two keels. The interspaces of the spiral keels are sculptured by 
distinct fine longitudinal lirae, narrower than keels, but nearly equal to that on the upper whorls. 
The body whorl occupies 370/･ of the shell length. The periphery of the body whorl is rounded, on 
where the fourth spiral keel completely appears. The base possesses about five spiral keels, 
which are flat and feebler than those of the upper part of the whorl. There is no umbilicus. 
Aperture is quadrate oval, and occupies 220/0 of the shell length. The columella is thin and nearly 
straight, possessing an obsolete columellar fold. The inner wali is covered by very thin callus. The 
outer lip is thin. Inner surface of the whorls is not sculptured. 
Operculum: The operculum is thin, rhombic ovate in shape with more or less coarse growth lines, 
and a low and narrow spiral ridges on the inner side. The color is translucent yellow, but becomes 
gradually paler toward the margin. 
Head-foot The exposed part is translu~nt white. Large clusters of white cells are seen behind 
each eye. The cephalic tentacles are triangular. The mentum is fan shaped. The introvert-
proboscis aperture is situated on the anterior end of the mentum. The foot is bifid at its middle of 
the anterior end. The pedal mucous gland opening is situated on slightly posterior of the ~nter of 
the sole. The longitudinal groove runs posteriorly from the peda] mucous gland opening to the 
slightly anterior part of the posterior end of the foot. 
Pallial cavity: The pallial cavity is moderately long, reaches to about 1/3 of the shell length, and 
its width is about 1/3 of the length of the pallia[ cavity. The dorsal and ventral ciliated strips 
continue to 3/4 of the pallial cavity. There is no gill. The gland underlying the ventral ciliated strip 
in lemon color lies between the posterior part of the pallial lobe and the anterior 1/2 of the pallial 
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cavity. The anterior aorta is indistinct. The pigmented mantle organ is ovate, about 1/6 of the 
mantle length, consists of a red-brown to dark brown massive area and lemon colored area. The 
kidney is pale orange-brown, about 1/2 of the mantle length. 
Alimentary system (Fig. 40a): The proboscis sheath is long and s]ender. The buccal sac 
reaches to about 0.2 mm in length and about 0.05 mm in width. The stylet is slightly shorter than 
the buccal sac and about 1/3 of that in width. The secondary buccal pump is moderately long, 
slightly longer and wider than the buccal sac, entirely covered with the longitudinal muscle layer 
of the anterior esophagus. The anterior esophagus is about 6 times as long as the buccal sac and 
i.5 times as wide as that. The posterior esophagus is about 1/2 of the buccal sac in width, while 
its total length is unknown. The salivary gland is long vermiculate, about 5 times as long as the 
buccal sac and twice as wide as that. The salivary gland retractor muscle is short. 
Genital system: The albumen gland is opaque white, reaches about 4 mm in length and about 1 
mm in width. The mucous g[and is translucent grayish white, about 3/5 of the albumen gland and 
about 4/5 of that in width. The receptacle seminis is globular, about 0.2 mm in diameter. The 
common genital gland is translucent grayish white, reaches to the anterior part of the pallial floor 
and about 2/3 of the albumen gland in width. The bursa copulatrix is flexuous, 0.1 mm in width, 
while its total length is unknown. The penis is elongate ovate with blunt anterior tip, 0.4 mm in 
length and 0.07 mm in width. The dorsal surtace of the penis is longitudinally grooved (Fig. 15b). 
The penial sheath is thick, about twioe as wide as the penis, possessing a globular sperm sac on 
its anterior part (Fig. 40b). 
Type locality: Deshima, Nagasaki. 
Geographical distribution: Kyushu to Honsyu (Habe, 1 961). 
Habitat This species inhabits intertidai zone to depth of 30 m (Habe, 1961). It occurs in fine 
sandy bottom. 
Remarks: 
Although this species somewhat resembles T trtarata Pilsbry, 1904, this species is 
distinguishable from the latter by convex whorls and spiral lirae on the base. 
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Turbonilla marmorea (Hori & Tsuchida, 1996) ~t4 IJ iz+i7f+i/ (Figs 15d, 41, 122) 
Eulime//a marmorea Hori & Tsuchida, 1996, p. 15-23. 
Description : 
Shell (Fig. 122): The shell is regularly slender conic (~V=3.6-4.0), thin, polished, and translucent 
white. The protoconch is lost. The whorls of the teleoconch are 10 in number. The walls of the 
whorls are nearly straight but slightly swollen on their lower part. The suture is distinct and 
subconstricted. The surface is marked by microscopic spiral lirae and somewhat flexuous growth 
lines which become sometimes coarser by erosion. The body whorl occupies 360/0 of the shell 
length, and its periphery is feebly angu[ated. There is no umbilicus. Aperture is rhombic oval, and 
it occupies 240/0 of the shell length. The columella is stout, possessing no columellar fold. 
Although the inner wall is covered by very thin callus, it cannot be seen from the ventral side of 
the shell. The outer lip is thin. Inner surfa~ of the whorls is smooth. 
Operculum (Fig. 4la): The operculum is somewhat thick, and ovate-circular in shape, 
possessing a low, narrow, and conspicuous spiral ridge on the inner side. This spiral ridge 
becomes wider toward its distal end. The color is translucent yellow, but becomes gradually paler 
toward the margin. 
Head-foot (Fig. 4lb): (being observed only in the fixed specimens) The exposed part is pale 
yellowish orange, presumably translucent white in living condition. The eyes are sunken in the 
epithelium. The cephalic tentacles are triangular. The mentum is triangular, and the introvert-
proboscis aperture is situated in the anterior end of the mentum. The foot is biWed at its anterior 
end. There is no visible pedal mucous gland opening. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is somewhat long, 
reaches to about 1/4 of the shell length, and its width is about 1/4 of the length of the pallial cavity. 
The dorsal and ventral ciliated strips continue to the posterior end of the pa[lial cavity, where both 
suspiciously join to each other. There is no gill. The gland underlying the ventral ciliated strip in 
orange-brown color lies between the posterior part of the pallial lobe and about 2/3 part of the 
pallial cavity. The anterior aorta is somewhat prominent. The pigmented mantle organ is large, 
well developed, translucent white, and about 2/3 of the mantle length. The kidney is pale orange, 
about 1/3 of the mantle length. 
Alimentary system: The proboscis sheath is long and somewhat slender. The buccal sac 
reaches to about 0.7 mm in length and about 0.15 mm in width. The stylet is slightly shorter than 
the buccal sac and about 1/2 of that in width. The primary buccal pump is about 1/4 of the buccal 
sac in length and about 1/2 of that in width. The secondary buccal pump is somewhat long, about 
1.5 times as long as the buccal sac and slightly slenderer than that, connected with the anterior 
esophagus by the longitudinal muscle of the anterior esophagus. The anterior esophagus is 
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about six times as long as the buccal sac and about 1/2 of that in width. The posterior esophagus 
is about 1/15 of the buccal sac in width, while its total length is unknown. The salivary gland is 
oblong with slightly uneven appearance, at least 2.5 times as iong as the buccal sac and about 
2.5 times as wide as that. This gland is connected with the junction of the anterior and posterior 
esophagi by not oniy the salivary duct but also a very thin muscle filament which is about as long 
as the buccal sac. The salivary gland retractor muscle cannot be seen at the posterior end of the 
salivary gland. The proboscis retractor muscle connects the posterior part of the proboscis sheath 
with the circular muscle. This muscle is about four times as long as the buccal sac and nearly as 
wide as the buccal sac. The anterior half of this muscle is divided into two narrow filaments. The 
middle part of this muscle is connected by a thin esophageal retractor muscle which is about 1110 
of the buccal sac in length. Another end of the esophagus retractor muscle is attached by the 
junction of the anterior and posterior esophagi. 
Genital system: (being observed only on fixed specimens) The albumen gland is pale orange-
brown, reaches about 3 mm in length and about I .2 mm in width. The mucous gland is 
translucent grayish white, about 1/3 of the albumen gland in length and about 1/2 of that in width. 
The receptacle seminis is globular, about 0.1 mm in diameter. The common genital gland in pale 
yellow to orange color originates from slightly posterior part of the posterior end of the pallial 
cavity, reaches to the anterior part of the pallial floor, and it is about 1/2 of the albumen gland in 
width. The penis reaches 0.85 mm in length and 0.4 mm in width, and it possesses many penial 
stylets on its central part (Figs 15d, 4lck 41 d). The penial stylet are slightly cuNed horn-like (Fig. 
4le). The penial sheath is somewhat thick, about 0.3 mm in width, while its total length is 
unknown (Fig. 4lc). 
Type locality: off South of Cape Daio (KT-86-6, St. KN-4, 422-425m). 
Geographical distribution: This species is found only on type locality. 
Remarks: 
This species closely similar to European species, Eulimella macandert (Forbes, 1844), but 
the former differs from the latter because the whorls of this species are slightly swollen on their 
lower part. E. acerrtma Watson, 1886 and E. hinomotoensis Nomura, 1 938 also resemble this 
species, but the latter two are much smaller than this species. 
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Fig. 41 . Turbonil/a marmorea. a, Operculum; b, Head-foot; c, Copulatory apparatus; d, Posterior portion of 
copulatory apparatus: e, Penial teeth. Scale = 0.5 mm for a, b, c, d; 0.1 mm for e. 
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Turbonilla kawamotoin. sp. 1?7~･'F:I~/t75:+[/ (Figs42, 123) 
Eulime//a (Eulimel/a) sp.: Fukuda et a/., 1990, p. 16, pl. 46, fig. 1. 
Description : 
Shell (Fig. 123): The shell is regularly slender conic (uW=5.2), moderately thick, polished, and 
white. The protoconch is helicoid, 130 ' heterostrophy, smooth, and about 1/5 of it is obliquely 
immersed in the first whorl of teleoconch (Fig. 42a). The whor[s of the teleoconch are 17 in 
number, with straight wall. The suture is distinct and slightly constrlcted. Surface is marked by 
microscopic spiral lirae and growth lines. The body whorl occupies 230/0 of the shell length, and its 
periphery is somewhat angulated. There is no umbilicus. Aperture is quadrate oval, and ocoupies 
140/･ of the shell length. The columella is somewhat short, thin, and straight, possessing no 
columellar fold. Although the inner wall is covered by extremely thin callus. The outer lip is thin. 
Inner surtace of the whorls is smooth. 
Operculum (Fig. 42b): The operculum is very thin, and quadrate-circular in shape with obscure 
grovvth lines, and a low and narrow spiral ridge on the inner side. The color is entirely translucent. 
Head-foot (being observed only in the fixed specimens) The exposed part is pale yellow, 
presumably translucent white in living condition. The cephalic tentacles are long triangular. The 
mentum is oblong heart shaped. The intrcvert-proboscis aperture is situated in the anterior end of 
the mentum. The foot is biffed at its anterior end. Presence of the pedal mucous gland opening is 
unknown . 
Pallial cavity: (being obseNed only on fixed specimens) The pallial cavity is long. There is 
presumably no gill. The pigmented mantle organ is translucent pale yellow but partly transparent 
orange-brown. 
Alimentary system: The proboscis sheath is very iong and slender. The buccal sac reaches to 
0.9 mm in length and about 0.15 mm in width. The stylet is nearly as long as the buccal sac, and 
about 1/3 of that in width. The primary buccal pump is about 1/9 of the buccal sac in length and 
about 1/3 of that in width. The seoondary buccal pump is moderately long, about 1/2 of the buccal 
sac in length and about 2/3 of that in width. The anterior part of the secondary buccal pump is 
connected with the anterior esophagus by the longitudinal muscle of the anterior esophagus. The 
anterior esophagus is about six times as long as the buccal sac and about 2/3 of that in width. 
Genital system: (being obsen!ed only on fixed specimens) The mucous gland is pale yellow. The 
common genital gland in pale brown color originates more or less posterior part of the posterior 
end of the pallial cavity, reaches to the anterior part of the pallial floor. The bursa copulatrix is 
somewhat cylindrical and 0.06 mm in width, while its total length is unknown. The penis is slightly 
oblong oval with a longitudinal groove, and 0.5 mm in length and 0.22 mm in width (Fig. 42c). 
Type locality: Vicinity of Yanai, Yamaguchi. 
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Geographical distribution: Otsuchi Bay, Seto Inland Sea (Fukuda et a/, 1 990). 
Remarks: 
This species is characterized by its rather high spire composed of many whorls. Such a 
character never occurs in other species in the Pyramidellidae. Therefore this species is described 
as a new species here. 
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Fig. 42. Turboni/fa kawamotoi. a, Protoconch; b, Operculum; c, Posterior portion of copulatory apparatus 
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Turbonilla serotina (A. Adams. 1862) ::17h･)t7~+1/ (Figs 43, 111) 
Syrnola serotina A. Adams, 1862, p. 234. 
Pyramidel/a serotina: Tryon, 1886, p. 308, pl. 73, fig. 21 . 
Pyramidella (Styloptygma) serofina: Dall & Bartsch, 1906, p. 334, pl. 17, fig. 5. 
Styloptygma serotina: Golikov & Scarlato, 1967, p. 72, fig. 55. 
Syrnola subcinctel/a: Habe, 1961 , p. 84, pl. 41, fig. 14. 
Syrnola (Syrno/a) subcinctel/a: Nomura, 1936, p. 15-16, p]. 1, figs. 5a, 5b, 6a, 6b. 
Description: 
Shell (Fig. 111): The shell is slender cylindrical conic (~V=3.9), moderately thick, polished, milky 
white, and possesses red-brown narrow spiral band on the periphery of each whorl. The 
protoconch is lost. Preserved whorls of the teleoconch are ten in number, rapidly increase on 
upper whorls while gradual[y increase on lower whorls. The whorls have nearly straight walls, 
separated by distinct and subconstricted sutures. The surface is marked by microscopic spiral 
lirae and growlh lines, of which the latter sometimes become coarse by erosion. The body whorl 
occupies 31･/o of the shell length, and its periphery is rounded. The umbilicus is narrow. Aperture 
is quadrate oval, and occupies 19･/･ of the shell length. The columella is somewhat thick and 
slightiy concave, possessing an obsolete oblique columellar fold. Inner wall is covered by thin 
callus. The outer lip is thin. Inner surface of the whorls is smooth. 
Operculum (Fig. 43a): The operculum is somewhat thin, and ovate in shape with more or less 
coarse grovvth lines, and a low and narrow spiral ridge on the inner side. The growth lines 
periodica[ly become somewhat strong spiral ridges. The color is translucent reddish brown, but 
becomes gradually paler toward the margin. 
Head-foot (Fig. 43b): The exposed part is translucent white. Large clusters of white cells are 
seen behind each eyes. The cephalic tentacles are triangular. The mentum is fan shaped, and the 
introvert-proboscis aperture is situated in the anterior end of the mentum. The foot is biffed at its 
anterior end. There is no visible pedal mucous gland opening. 
Pallia/ cavity (being observed only on fixed specimens) The pallial cavity is somewhat long, 
reaches to about i/3 of the shell length, and its width is about 1/4 of the length of the pallial cavity. 
The dorsal and ventral ciliated strips continue to about 3/5 of the pallial cavity, where both join to 
each other. There is no gill. The gland underlying the ventral ciliated strip in pale orange color lies 
between the posterior part of the pallial lobe and about half of the pallial cavity. The thin area 
along the ventral ciliated strip on the gland underlying the ventral ciliated strip is purple. The 
anterior aorta is brown and somewhat prominent. The left part of the pallial floor is scattered by 
many black small spots. The pigmented mantle organ is transparent yellowish brown on its left 
part but milky white on its right part, about 1/4 of the mantle length. The kidney is transparent 
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yellowish white but partly transparent brown, about 2/5 of the mantle length. 
Alimentary system: The proboscis sheath is very long and slender. The buccal sac reaches to 
about 0.5 mm in length and about 0.1 mm in width. The stylet is slightly shorter than the buccal 
sac and 1/3 to 1/4 of that in width. The length of the primary buccal pump is unknown because it 
is very short and indistinct, while its width is about 1/2 of the buccal sac. The secondary buccal 
pump is moderately long, slightly longer than the buccal pump and nearly as wide as that, 
connected with the anterior esophagus by tfle longitudinal muscle of tlle anterior esophagus. The 
anterior esophagus is about 10 times as long as the buccal sac and about 3/4 of that in width. The 
posterior esophagus is about 3/4 of the bucoal sac in width, while its total length is unknown. The 
salivary gland is long vermicuiate with uneven appearance, about twice as long as the buccal sac 
and as wide as that (Fig. 43c). The posterior 1/3 part of the salivary gland becomes rather 
slenderer. The salivary gland retractor muscle is slender, about 1/2 of the salivary gland in length. 
The proboscis retractor muscle connects the anterior 1/4 part of the proboscis sheath with the 
circular muscle. This muscle is about four times as long as the buccal sac, while its width is 
unknown. The junction of the anterior and posterior esophagi attaches near to the anterior end of 
the proboscis retractor muscle. 
Genital system: (being obsen/ed only on fixed specimens) The albumen gland is translucent 
grayish white, reaches about 3 mm in length and about 0.8 mm in width. The mucous gland 
consists of pale grayish white, translu~nt grayish white, milky white parts, about 1/2 of the 
albumen gland and about 2/3 of that in width. The receptacie seminis is globular, about 0.2 mm in 
diameter. The common genital gland in slightly translucent yellowish white reaches to the anterior 
part of the pallial floor, and it is about 1/2 of the albumen gland in width. The penis is ellipsoid with 
the longitudinal groove and acute anterior end, 0.5 mm in length and 0.13 mm in width (Fig. 43d). 
The penial sheath is somewhat thick, slightly wider than the penis, while its total length is 
u n kn own . 
Type locality: "Takano-Shima" 
Geographical distribution: Pacific coast Kyusyu (~de Higo & Goto, i 993). 
Habitat This species inhabits in silt-sand of intertida[ zone to depth of 140 m (jde Higo & Goto, 
1 993) . 
Remarks: 
This species has been treated as a species of Symola because of the slender shell with 
nearly smooth surface, narrow brown spiral band on the periphery, and a single columellar fold. S. 
subcincte/la Nomura, 1936 is a synonym of this species. This species is similar to Turbonilja 
cincte//a (A. Adams, 1860), but the former differs from the latter in rather cylindrical shell with 
more short whorls. 
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Turbonillagliriella (Melvill & Standen, 1896) it:/:fi7f+~ (Figs 44, 112) 
Pyrgulina g!irte//a Melvill & Standen, 1896, p. 303. 
Description: 
Shell (Fig. Ii2)i The shell is small, thick, pupoid (L/VV=2.5), pale pink to pinkish purple without 
any bands. Protoconch show 90 ' eterostrophy, abovt 1/2 of it is immersed in the first whorl of 
teleoconch. The teleoconch whorls have slightly convex wall. The suture is narrow , slightly 
constricted. The surta~ is marked by broad axial ribs, which is about 22 in number on the body 
whorl. Interspaces of the axial ribs have growth lines only, and are narrower than ribs but 
sometimes wider than ribs in young specimens. Aperture is ovate. The outer lip is thick. Inner 
surface of the outer lip is marked by five to six internal keels. There is no umbilicus. The columella 
is obliquely straight, having a small columellar fold. Inner lip is covered by a well developed, thick 
calls, which is continuous with the outer lip and the columella. 
Operculum (Fig. 44b): The operculum is thin, ovate, transiucently greenish yellow but completely 
transiucent at lateral part. The attached surface is marked by several prominent lines. A wide and 
conspicuous longitudinal ridge occurs on colume[lar side on the attached surface. 
Head-foot (in preseNed condition)(Fig. 44a): The exposed part is white. The cephalic tentacles 
are subtriangular, ventro-laterally grooved. The mentum is bifid medially at its anterior end. Slit-
like pedal mucous gland opening is situated at posterior part of the sole, and extends to the 
posterior end of the sole. 
Pallial cavity (in preserved condition)(Fig. 44a): Dorsal and ventral ciliated strips join on medial 
of right side of mantle roof. No secondary gill is present. The gland underlying the ventr~l ciliated 
strip is pale yellow, extends along the anterior half of the ciliated strip. The condition of the 
pigmented mantle organ is unknown. The kidney occupies posterior haif of the mantle roof. The 
anterior aorta is prominent. 
Alimenta,y system (Fig. 44d): The proboscis sheath is very long and narrow, with conspicuous 
longitudinai muscular layer. The buccal sac is 0.4 mm in length and 0.07 mm in width. The stylet 
is slightly shorter than the buccal sac and about 1/3 of that in width. The primary buccal pump is 
very short, reaching about If7 of the buccal sac and about 1/3 of that in width. The secondary 
buccal pump is nearly equal to the buccal sac in length and width. The anterior esophagus is long, 
reaching about 15 times as long as the buccal sac and about 1/2 of that in width, accompanying 
thick layer of longitudinal mUscle. The posterior esophagus is about 2/3 of the buccal sac in width, 
but the tota[ Iength is unknown. The salivary gland is long vermiculate. The salivary gland 
retractor muscle is short. 
Genital system: The albumen gland is yeilowish white, reaches about 1.5 mm in length and 
about 0.4 mm in width. The mucous gland is translu~nt grayish white, about 4/5 of the albumen 
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gland in length and width. The seminal receptacle is globular, about 0.1 m in diameter. The penis 
is ellipsoid with the longitudinal groove only on the anterior part. 0.2 mm in length and O.7 mm in 
width. The penial sheath is somewhat thick, accompanied by a thick vas deferens (Fig. 44c). 
Type locality: Lifu and Uvea Islands, Loyalty Islands. 
Geographical distribution: Amami-Oshima south to French Polynesia. 
Habitat This species is found under stones in intertidal zone (Hasegawa, pers. comm.). 
Remarks: 
This species resembles the members of the genus Odostomella. Howerver, this species 
can be distinguished from the latters by distinct palatal teeth and continuous callus encircling the 
aperture. 
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Fig. 44. Turbonilla gliriella. a, Animal shell removed; b, Operculum; c, Copulatory apparatus; d, Anterior 
alimentary system. Scale = 0.5 mm for a, d; 0.25 mm for b; 0.1 mm for c. 
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Genus Breviturbonilla n. gen. ~/~:] ~i4~7 F IJ 4 h 7b(T~U~ 
Type species: 
Turboni//a cummingi Hori & Okutani, 1 997 (OD) 
Description: 
Shell: The shell is medium in size, oblong ovato-conic. The columella has a single columellar fold. 
The intemal surface of the shell is smooth. 
Operculum: The operculum is thin, without notch at its columellar side. The attached surface is 
not sculptured . 
Head-foot. The cephalic tentacles are protruded from the right and left corners of the anterior 
edge of the head, and not connate to each other. They are cylindrical, not grooved at their lateral 
sides. The foot is bifid medially at its anterior end. 
Pallial cavity: The pigmented mantle organ is composed of opaque white and coloured gland 
cells. It is oblong ovate, situated just anterior to the pa[lial kidney. No secondary gill is present. 
Alimentary system: The oral sucker and the secondary bucca] pump are present. The salivary 
glands are string-like in appearan~. 
Genital system: The mucous gland is a single. Configuration of copulatory apparatus 
corresponds to a whip-like penis enveloped in the penial sheath, passes through the 
circumesophagea[ nerve ring and extends deeply into the cephalic haemocoel. The penial duct 
opens at the anterior part of the penis and becomes an open grcove along the dorsal part of the 
penis. No cuticular appendage is present on the penis. 
Newous system: Typical for the Pyramidellidae. 
Remarks: 
The description above is based on the type species of this genus, B. cummingi. 
Anatomically, this genus resembles Tropaeas and Turbonil/a. However, this genus can be 
distinguished from the latter two by non-grooved cephalic tentacles protruded from the left and 
right corner of anterior edge of head. Shell morphology including shell appearance and sculpture 
is variable within species and rather similar to some species of Turbonil/a. However, the spire 
tends to be less higher than that Turbonilla. 
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Breviturbonilla cummingi (Hori & Okutani, 1997) ~/~:] 7~:4t7 F IJ 4 h7b~T~:U (Figs 45, 
1 24) 
Turbonilla cummingi Hori & Okutani, 1 997, pp. 79-91 . 
Pyrgiscus sp. : Cumming, 1988, pp. 231-236. 
Turboni/la sp.: Cumming, 1993, pp. 760-771. 
Description: 
Shell (Fig. 124): The shell is slender conic (~V=2.8-3.2), thin, polished, and translucent white. 
The protoconch is helicoid, 120 " heterostrophy, smooth, and about 1/3 of it is obliquely immersed 
in the first whorl of teleoconch. The whorls of the teleoconch are 7-8 in number, with more or less 
convex walls, separated by distinct and constricted sutures. The surface is marked by axial ribs 
which are nearly straight or feebly flexuous. The number of the ribs reaches to 28 on the body 
whorl. The interspaces of the axia[ ribs are smooth, and as wide as the width of the ribs. The body 
whorl occupies 41-470/0 of the shell length, and its periphery is rounded. The axial ribs terminate 
at the periphery, and the base is sculptured only by feeble faint axial ribs. There is no umbilicus. 
Aperture is oval, and occupies 26-300/･ of the shell iength. The columella is slightly concave, 
widen toward its lower end. Since the upper most part of the columella is involved inside of the 
shell, this part slightly seems to be a columellar fold. The inner wall is not covered by eallus. The 
outer [ip is thin, often s[ightly concave at its upper end, where becomes a small sinus. Inner 
su~a~ of the whorls is smooth. 
Operculum (Fig. 45a): The operculum is somewhat thick, and oblong ovate in shape with more 
or less coarse growth lines and no sculpture on the inner side. The color is translucent pale 
yellow, but becomes gradually paler toward the margin. 
Head-foot (Fig. 45b): The exposed part is presumably translucent. But the area between the 
eyes, the middle part of the mentum, and a part of the mantle are often colored by dark brown 
color. The cephalic tentacles are triangular but their tips are rather blunt. The mentum is wide 
heart shaped. The introvert-proboscis aperture is situated in the anterlor end of the mentum. The 
foot is bifid at its middle of the anterior end. The pedal mucous gland opening is situated on 
slightly posterior of the center of the sole. The longitudinal groove runs posteriorly from the pedal 
mucous gland opening to the posterior end of the foot. 
Pallial cavity (Fig. 45c): (being obseNed only on fixed specimens) The pallial cavity is 
moderately long, reaches to about 1/3 of the shell length, and its width is about 1/3 of the length 
of the pallial cavity. The dorsal and ventra[ ciliated strips continue to nearly posterior end of the 
pallial cavity, where both join to each other. There is no gill. The gland underlying the ventral 
ciliated strip in milky white color lies between the posterior part of the pallial lobe and nearly 
Posterior end of the pallial cavity. The anterlor aorta is prominent. The pigmented mantle organ 
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cannot be seen in the specimen under the present investigation. The kidney is pale orange-
yellow, about 1/2 of the mantle length. 
Alimentary system (Fig. 45d): The proboscis sheath is moderately long and wide. The buccal 
sac reaches to about 0.5 mm in length and about O. 15 mm in width. The stylet is nearly as long as 
the buccal sac and about 1/3 of that in width. The primary buccal pump is the same as the buccal 
sac in length and width. The secondary buccal pump is moderately long, about I .5 times as long 
as the buccal sac and nearly as wide as that. The anterior esophagus is flat, about 2 to 2.5 times 
as long as the buccal sac and the same as that in width. The posterior esophagus is about 113 of 
the buccal sac in width, whi]e its total length is unknown. The salivary gland is oblong with slightly 
uneven appearance, at least 1.5 times as long as the buccal sac and about 2.5 times as wide as 
that. The salivary gland retractor muscle is lost. Two types of the proboscis retractor muscle (prm) 
are present: The prm I connects the anterior part of the proboscis sheath with the circular muscle, 
and it is about twice as long as the buccal sac and about 1.5 times as wide as that. The prm ll 
runs from the posterior end of the proboscis sheath to the anterior about 1/4 of the prm l, nearly 
as long as the buccal sac and about 1/3 in width. Anterior about 1/4 of the prm I is divided into two 
filaments. The posterior end of this divided part is attached by the junction of the anterior and 
posterior esophagi. 
Genital system: (being observed only on fixed specimens) The albumen gland is yellowish white, 
reaches about 2.5 mm in length and about 0.5 mm in width. The mucous gland is slightly 
translucent grayish white, about 1/2 of the albumen gland in iength and about 2/3 of that in width. 
The receptacle seminis is globular, about 0.1 mm in diameter. The oommon genital gland in 
slightly translucent grayish white is about 3/5 of the albumen gland in width, and it reaches to the 
anterior part of the pallial floor. The bursa copu[atrix is 0.1 mm in width, while its total length is 
unknown (Fig. 45e). The penis is very slender, 1.7 mm in length and 0.04 mm in width, and it 
gradually tapers toward its anterior end. The penial sheath is also slender, possessing the thin 
vas deferens which is about 0.01 mm in width (Fig. 45D-
Type locality: Furuzamami, Zamami Island, Okinawa (depth 3m). 
Geographical distribution: Queensland (Cumming, 1993), Solomon Islands 
(Cumming, 1993), Palau Islands, and Okinawa. 
Habitat This species is found in association on the extemal shell of Tridacna gigas (Linnaeus, 
1758)(Cumming, 1988, 1993) and T maxima (R6ding, 1798). 
Remarks: 
This species is similar to the other species which have slender shell with axial ribs and no 
columellar fold. However, this can be distinguished from the others by slightly pupiformed shell 
with convex whorls and rather large body whorl. 
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Fig. 45. Breviturbonil/a cummingi. a, Operculum; b, Head; c, Pailial cavity; d, Anterior alimentary system: 
e, Bursa copulatnx; f, Copulatory apparatus. Scale = 0.3 mm for a; 0.25 mm for b; 0.2 mm for c, d, e, f. 
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Genus Odostomella Bucquoy. Dautzenberg & Dollfus, 1883 I:/"I't7 1+11~ 
Synon ym: 
Odostomiella Fischer, 1885 
Type species: 
Rissoa doliolum Philippi, 1844 (OD). 
Description: 
Shell: The shell is small in size, elongate ovate. The columella has a single columellar fold. The 
interna[ surface of the shell is smooth. 
Operculum: The operculum is thin, having a notch at its columellar side. The attached surface 
possesses an obsolete longitudinal ridge. 
Head-foot The cephalic tentacles are protruded from the right and left corners of the anterior 
edge of the head, and not connate to each other. They are cylindrical, not grooved at their lateral 
sides. The foot is bifid medially or truncate at its anterior end. 
Pallial cavity: The pigmented mantle organ is composed of opaque white coloured gland cells. It 
is oblong ovate, situated just anterior to the pallial kidney. No seoondary gill is present. 
Alimentary system: The oral sucker and the secondary buccal pump are absent. The salivary 
glands are vermiculate in appearance. 
Genital system: The mucous gland is divided into two lobes. Configuration of copu[atory 
apparatus corresponds to the penis enveloped in the penial sheath, passes through the 
circumesophageal nerve ring and extends deeply into the cephalic haemocoel. The penial duct 
opens at the anterior distal end, or at the middle part of the penis and becomes an open groove 
along the dorsal part of the penis. Sperm sac and cuticular appendage are absent. 
Newous system: Typical for the Pyramidellidae. 
Remarks: 
In the present study, the type species of this genus, Odostomella doliolum was not 
investigated anatomically. However, Odostome/la opaca (Hedley, 1 906) under the present study 
is closely similar to O. doliolum in having an elongate ovate shell with axial ribs, a single 
columellar fold, and no spiral sculpture. Therefore, anatomical description of Odostomella 
adopted the morphology of O. opaca. 
This genus had been established as a group having an elongate ovate shell with axial ribs 
and a single columellar fold (Buquoy, Dautzenberg and Dollfus, 1883). Such a definition is 
acceptable for the species under the present study. 
The anatomy of Odostomella is closely similar to that of Breviturbonilla. However, this genus 
can be distinguished from the latter by absence of oral sucker, a single buccal pump, and 
Possession of two mucous glands in genital system. Sheil morphology including shell appearance 
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and sculpture is hardly distinguished from that of Turbonil/a gliriella. However, this genus can be 
distinguished from T glirte//a because of thinner outer lip and absence of palatal teeth. 
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Odostome//a opaca (Hedley, 1906) I :/'/"i7~+~ (Figs 46, 113) 
Elodiamea opaca Hedley, 1907, p. 524. 
Shell (Fig. 113): The shell is small, elongate ovate to pupoid (LjVV=2.4), moderately thick, 
polished, and reddish brown to purplish brown, sometimes with dark brown thin spiral bands. The 
protoconch is helicoid, 9C ' heterostrophy, smooth, and about 1/2 of it is obliquely immersed in the 
first whorl of teleoconch. The whorls of the teleoconch are five in number, with slightly convex 
wa[]s, separated by distinct and subconstricted sutures. The surface is marked by axial ribs which 
are straight or slightly flexuous. The number of the ribs reaches to 24 on the body whorl. The 
interspa~s of the axial ribs are slightly wider than the ribs, sculptured only by fine growth lines. 
The body whorl occupies 660/0 of the shell length, and its periphery is rounded. The axial ribs 
extends to the base. There is no umbilicus. Aperture is ovate, and occupies 330/0 of the shell 
length. The columella is obliquely straight and thin, possessing an obsolete columellar fold. The 
inner wa[[ is covered by thin callus. The outer lip is somewhat thin. [nner surface of the whorls is 
smooth. 
Operculum (Fig. 46b): The operculum is moderately thick, and oblong ovate in shape with more 
or less coarse growth lines. A conspicuous and wide longitudinal ridge occurs nearly on 
columellar side but there is no sculpture on the attached surface. 
Head-foot (Fig. 46a, d): The exposed part is translucent white. The cephalic tentacles are short 
and cylindrical. The mentum is rectangular, but its antero-lateral corners are laterally expanded. 
The foot is truncate at its anterior end. The pedal mucous gland opening is slit-like extending from 
the middle of the sole to the posterior part of the sole (Fig. 46d). 
Pallia/ cavity: The dorsal and ventral ciliated strips join on medial of right side of mantle roof. The 
gland underiying the ventral ciliated strip is composed of pale yel[ow cells, extends along about 
200/･ of anterior part of the ciliated strip. The pigmented mantle organ is small, ovate, composed 
of vermilion cells. The kidney is translucently milky white, occupying posterior about 3/5 of mantle 
roof. The anterior aorta is prominent. 
Alimentary system (Fig. 46e): The proboscis sheath is long and slender. The buccal sac 
reaches to about 0.2 mm in length and about O.06 mm in width. The stylet is slightly shorter than 
the buccal sac and about 1/2 of that in width. The buccal pump is nearly as long as the buccal sac. 
The anterior esophagus is about ten times as long as the bucoal sac and slightly narrower than 
that. The posterior esophagus is nearly equal to the buccal sac in width, while its total length is 
unknown. The salivary gland is vermiculate and roughly granulated, about three times as long as 
the buccal sac and about twice as wide as that. The salivary gland retractor muscle is long. 
Genital system: The a[bumen gland is opaque white, reaches about 2 mm in length and about 
0.4 mm in width. The anterior and posterior mucous glands is translucent milky white. The length 
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of the mucous glands reaches about 2/3 of that of the albumen gland, while the width is nearly 
equal to the latter. The seminal receptacle is globular, about 0.1 mm in diameter. The common 
genital gland is slightly translucent milky white, and it is about 3/5 of the albumen gland in width. 
The bursa copulatrix is doubled up at its posterior part, and it is 0.03 mm in width whiie its total 
length is unknown. The penis is elongate ovate with gradually tapered anterior end, 0.25 mm in 
length and O.05 mm in width. The anterior part of the penis is dorsally grooved. The penial sheath 
is thin, slightly wider than the penis, possessing a thin vas deferens (Fig. 46c). 
Type locality: New South Wales, Australia. 
Geographica/ distribution: Eastern Australia, Pacific coast of Mexico, Hawaii, Boso Peninsula. 
Habitat. This species was found in calcareous algae in intertidal zone. 
Remarks: 
This species can be distinguished from the other species of the genus Odostomella by 
having reddish to purplish brown coloured shell. 
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Fjg. 46. Odostome/fa opaca. a, Head; b, Operculum; c, Copulatory apparatus; d, Ventral view of living 
animal; e. Anterior alimentary system. Scale = 0.25 mm for a, b, c, d; 0.2 mm for e. 
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Genus Nukaruaua n gen. ~ ,t,jL~t7~+tl~~ 
Type speciesl 
Nukarumia estuartocola n. sp. 
Description : 
Shell: The shell is small in size, and elongate ovate. The columella fold is a single, obliquely 
situated. The intemal surface of the shell. is smooth. 
Operculum: The operculum is thin, without notch at its columellar side. The attached surface has 
an obsolete and narrow spiral ridge. 
Head-foot. The cephalic tentacles are protruded from the right and left corners of the anterior 
edge of the head, and not connate to each other. They are grooved at their lateral sides. The foot 
is truncate at its anterior end. 
Pallial cavity: The pigmented mantle organ is composed of opaque white and coloured gland 
cells. It is ovate, situated just anterior to the pallial kidney. No secondary gill is present. 
Alimenta,y system: The oral sucker and the secondary buccal pump are present. The salivary 
glands are string-Iike in appearance. 
Genital system: The mucous gland is a single. Configuration of copuiatory apparatus 
corresponds to the penis enveloped in the penial sheath, passes beneath the circumesophageal 
nerve ring and extends deep[y into the cephalic haemocoel (Fig. 48b). The sperm sac occurs on 
the slightly anterior surface of the dorsal wall of the penial sheath. The penial duct opens at the 
posterior part of the penis and becomes an open groove along the dorsal part of the penis. No 
cuticular appendage is present on the penis. 
Newous system: Typical for the Pyramidellidae. 
Remarks: 
The description above is based on the type species of this genus, N. estuartocola. 
The anatomy of this genus is closely similar to that of B,evjturbonilla and Odostomella. 
However, this genus can be distinguished from the latter two by having grooved cephalic 
tentacles and the penis passing beneath the nerve ring. Shell morphology including shell 
appearance and sculpture is hardly distinguished from that of some species of Brachystomia. 
However, this genus can be distinguished from the latters by thinner shell and obliquely situated 
columellar fold . 
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Nukaruaua estuanocola n. sp. 5~ ~JjL~ i7 ~+ l/ (Figs 47, 48, 114) 
Description : 
Shell (Fig. 114): The shell is eiongate ovate (LNV=2.0), thin, poiished, and yellowish brown in 
color. The protoconch shows 135 ' heterostrophy, smooth, and about 2/3 of it is obliquely 
immersed in the first whorl of teleoconch. The whorls of the teleoconch are 4 in number, with 
convex walls, separated by distinct and constricted sutures. The surtace is marked by prominent 
growth lines. The body whorl occupies 640/0 of the shell length, and its periphery is loosely 
rounded. The umbilicus is narrow. Aperture is ovate, and occupies 410/･ of the shell length. The 
columella is slightly concave, possessing a single, obliquely set columellar fold. The inner wall is 
covered by a thin callus. The outer lip is thin. Inner surface of the whorls is smooth. 
Operculum: The operculum is somewhat thick, and oblong ovate in shape with more or less 
coarse growth lines. A narrow and low spiral ridge occurs on the attached surface. The color is 
translucent pale yellow. 
Head-foot (Fig. 47a): The exposed part is translucently pale brown to milky white and scattered 
by many dark brown spots. The cephalic tentacles are elongate ovate, usually directed 
backwardly. The mentum is wide fan shaped, and shallowly bifid at its anterior end. The 
introvert-proboscis aperture is situated in the anterior end of the mentum. The foot is truncate at 
its anterior end. The pedal mucous gland opening is absent. 
Pallial cavity: The pallial cavity is moderately long, reaches to about 1/2 of the shell length, and 
its width is about 1/3 of the length of the pallial cavity. The dorsa] and ventral ciliated strips 
continue to nearly posterior end of the pallial cavity, where both join to each other. There is no gill. 
The gland underlying the ventral ciliated strip extends along the anterior 2/3 of the ciliated strip, 
and is composed of opaque white cells and dark purplish brown small ones. The pigmented 
mantle organ is small, ovate, composed of opaque white cells and dark purplish brown small cells. 
The kidney is pale orange-yellow, about 1/2 of the mantle length. 
Alimentary system (Fig. 47b): The proboscis sheath is moderately long and wide. The buccal 
sac reaches to about 0.2 mm in length and about 0.08 mm in width. The sty]et is short and wide, 
about 2/3 of the buccal sac in [ength and about 1/3 of that in width. The primary buccal pump is 
extremely short so that cannot be measured. The secondary buccal pump is long, about five 
times as long as the buccal sac and nearly as wide as that. The anterior esophagus is flat, about 
seven to eight times as long as the buccal sac and slightly wider than that. The posterior 
esophagus is slightly wider than the bucoal sac, while its total length is unknown. The salivary 
gland is vermiculate, about seven times as long as the buccal sac and about twice as wide as that. 
The proboscis retractor muscle connects the middle part of the proboscis sheath with the circular 
muscle. 
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Genital system: The albumen gland is translucently white, reaches about 2 mm in length and 
about i mm in width. The mucous gland is slightly smaller than the albumen gland. The common 
genital gland in translucent white is about 3/5 of the albumen gland in width, and it reaches to the 
anterior part of the pallial floor. The penis is cylindrical, 0.7 mm in length and 0.15 mm in width, 
and it tapers toward its anterior end. The dorsal surface of the penis is longitudinally grooved. The 
penial sheath is slender, possessing an ovate sperm sac on its anterior part (Fig. 48a, b). 
Type locality: Estuary of Shiokawa River, Aichi Prefecture. 
Geographical distribution: Aichi Prefecture, Seto [nland coast of Yamaguchi Prefecture. 
Habitat This species is found in mud of tidal field of estuarine areas. 
Remarks : 
Although this species is similar to the species of the Odostomiinae in shell appearance, it 
can be distinguished from the latters by soft part morphology. 
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Fig. 47. Nukarumia estuariocola. a, Head; b, Anterior alimentary sysiem. Scale=0.5mm for a; 0.2mm for b. 
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Genus Ptycheulimella Sacco, 1892 -~- jJ;(+4 hj]~T~2U~ 
Type species: 
Tornate/la pyramidata Deshayes, 1835 (SD: Dall & Bartsch, 1904) 
Description : 
Shell: The shel[ is medium to large in size, and cylindro-conic. The columel]a has a single 
columellar fold. The intemai surface of the shell is smooth. 
Operculum: The opercu[um is thin, having no notch at its columellar side. The attached surtace 
has an obsolete and narrow spiral ridge or non sculptured. 
Head-foot The lateral side of the cephalic tentacles is grooved. Eyes are absent at al]. The foot 
is bifid medially at its anterior end. 
Pallia/ cavity: The pigmented mantle organ is composed of translucent and opaque gland cells. 
It is oblong ovate, situated just anterior to the pallial kidney. No secondary gill is present. 
Alimentary system: The oral sucker and the secondary buccal pump are present. The salivary 
glands are vermiculate to string-Iike in appearance. 
Genital system: The mucous gland is a single. Configuration of copulatory apparatus 
corresponds to the penis enveloped in the peniai sheath, passes through the circumesophageal 
nerve ring and extends deeply into the cephalic haemocoel. The sperm sac occurs on the slightly 
anterior surface of the dorsal wall of the penial sheath. The penial duct opens at the anterior to 
posterior part of the penis and becomes an open groove along the dorsal part of the penis. No 
cuticular appendage is present on the penis. 
Newous system: Typical for the Pyramidellidae. 
Remarks: 
In the present study, the type species of this genus, Ptycheulimella pyramidata was not 
investigated anatomically. However, Ptycheulimella co!gani under the present study is closely 
similar to P pyTamidata in having an slender conic shell with axial ribs only on earlier whorls and 
an indistinct columellar fold. Therefore, anatomical description of Ptycheulimella adopted the 
morphology of P corgani. 
This genus had been defined as a group having a slender conic shell with axial ribs only on 
earlier whorls and no columellar fold (e.g. Dall & Bartsch, 1904; Thiele, 1930; Wenz, 1940). 
However, the shell of the species under the present study have sometimes fairly developed axial 
ribs and a single columellar fold. 
Anatomy of Ptycheuljmel/a is almost identical to that of Turbonil/a. Howerver, this genus can 
be distinguished from the latter by absence of eye. Shell morphology including shell appearanoe 
and sculpture is also hardly distinguished from that of Turbonilla. However, axial ribs on the shell 
svrfa~ of this genus tends to be obsolete toward the body whorl unlike Turbonilla. 
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ptycheulimella corgani Okutani, 1968 ~ ･j [/4 F7b~T~tU (Figs 49, 125) 
Turboni//a punicea Okutani, 1964, p. 442, pl. 7, fig. 15, not "Turbonilla" punicea Dall, 1884. 
Turboni//a corgani Okutani, 1 968 (nom. Nov.). 
Description : 
Shell (Fig. 125): The shell is slender conic (LNV=4.1), thin, poiished, slightly translucent grayish 
white. The protoconch is lost. PreseNed whorls of teleoconch is 9 in number. Although the walls 
of the whorls are nearly flat, their middle parts are slightly concave but their lower parts are 
slightly swollen. The suture is distinct and subconstricted. Surface is cruel]y eroded, but marked 
by fine growth lines, much finer spiral lirae, and low and ambiguous axial ribs. The axial ribs are 
nearly straight, rather conspicuous on the upper whorls while become obsolete on the lower 
whorls. The number of the ribs reaches to about 20 on the body whorl. The body whorl occupies 
350/･ of the shell length, and its periphery is feebly angulated. The axial ribs completely vanish on 
the periphery, and the base is sculptured only by fine growth lines and very fine spiral lirae. There 
is no umbilicus. Aperture is quadrate oval, occupies 20'/o of the shell length. The columella is 
nearly straiht and thin, possesses no columellar fold. The inner wall is not covered by callus. The 
outer lip is thin. Inner surface of the whorls is smooth. 
Operculum (Fig. 49a): The operculum is thin, and oblong ovate in shape with somewhat coarse 
growih lines and no scu]pture on the inner side. The color is translucent yellow, but becomes 
gradually paler towards the margin. 
Head-foot (Fig. 49b): (being obsen/ed only in the fixed specimens) The exposed part is milky 
white, presumably transluoent white in living condition. The eyes are absent at all. The cephalic 
tentacles are triangular. The mentum is fan shaped, and the introvert-proboscis aperture is 
situated in the anterior end of the mentum. The foot is biffed at its anterior end. Presence of the 
pedal mucous gland opening is unknown. 
Pallial cavity: (being observed only on fixed specimens) The pallial oavity is long, reaches to 
about 1/2 of the shel[ Iength, and its width is about 1/5 of the length of the pallial cavity. The dorsal 
and ventral ciliated strips continue to about 3/5 part of the pallial cavity. There is no gill. The gland 
underlying the ventral ciliated strip in black-purple to black-brown color lies between the posterior 
part of the pallial lobe and about anterior 3/5 part of the pallial cavity. The anterior aorta is not 
visible. The pigmented mantle organ is brown and oblong, about 1/3 of the mantle length. The 
kidney is vermilion on the anterior half but pale orange on the poterior half, about 1/2 of the 
mantle length. There is a slender and transparent orange organ on the right of the kidney. This 
gland reaches from the posterior end of the ciliated strips to that of the mantle. 
Alimentary system (Fig. 49c): The proboscis sheath is moderately long and somewhat wide. 
The bucca[ sac reaches to about O.5 mm in length and about 0.12 mm in width. The stylet is 
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nearly as long as the buccal sac, and about 1/3 of that in width. The blind sac eannot be seen at 
the Posterior portion of the stylet bulb. Although the length of the primary buccal pvmp is 
unknown because it is very short and indistinct, its width is about 1/2 of the bucoal sac. The 
secondary buccai pump is somewhat long, about 2.5 times as long as the buccal sac and about 
2/3 of that in width. The anterior part of the secondary buccal pump is connected with the anterior 
esophagus by the longitudinal muscle of the anterior esophagus. The anterior esophagus is 
about three times as long as the buccal sac and about 1/2 of that in width. The posterior 
esophagus is longitudinally ridged, about 2/3 of the buccal sac in width, while its total length is 
unknown. The salivary gland is oblong with slightly uneven appearance, at least twice as long as 
the buccal sac and about 2.5 times as wide as that. The posterlor end of the salivary gland is lost. 
Genital system: (being observed only on fixed specimens) The albumen gland is translucent 
grayish brown, reaches about 6 mm in length and about 0.7 mm in width. The mucous gland is 
pale yellow but partly pale orange, about 1/2 of the albumen gland in length and about 1/2 of that 
in width. The receptacle seminis is globular, about 0.2 mm in diameter. The common genital gland 
in pale yellow to orange color originates more or less posterior part of the posterior end of the 
pallial cavity, reaches to the anterior part of the pallial floor and it width is about 3/5 of the width of 
the albumen gland. The bursa copu[atrix is 0.1 mm in width, while its total length is unknown. The 
penis is ellipsoid with a longitudinal groove, and 0.7 mm in length and 0.04 mm in width. The 
penial sheath is somewhat thick and about O.3 mm in width, while its total length is unknown. The 
sperm sac is present on the anterior part of the penial sheath, which is about 0.3 mm in length 
and 0.2 mm in width (Fig. 49d). 
Type locality: Sagami Bay (35 ' 05.35N, 139 ' 18.65N), depth of 550m. 
Geographical distribution: From off Boso Peninsula to Ensyu-Nada (Okutani, 1964), Enshu-
Nada (Okutani, 1964), and off Miyake Island (Okutani, 1968). 
Habitat. This species inhabits depth of 550-1 200 m (Okutani, 1968). 
Remarks: 
This species is characterized by its large shell with broad, ambiguous axial ribs. 
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Fjg. 49. ptycheulime//a corgani. a, Operculum; b, Head; c, Anterior alimentary system; d, Copulatory 
apparatus. Scale = 0.5 mm for a; 0.2 mm for b, c, d. 
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pt:ycheulimella neptuna n. sp. 7t,47tr~4 F 7b ~T~:lJ (Figs 50, 126) 
Description: 
Shell (Fig. 126): The shell is slender conic (~V=3.8), thick, polished, slightly pinkish white. The 
protoconch is lost. PreseNed whorls of teleoconch is ten in number. The wall of the teleoconch 
whorls are slightly convex. The suture is distinct and subconstricted. Surface is sculptured by 
axial ribs. The axial ribs are nearly straight, about 20 in number on the body whorl. Interspaces of 
the axial ribs are about twice as wide as the ribs, and sculptured by many indistinct and 
microscopic spiral lirae. The body whorl occupies 380/0 of the shell length, and its periphery is 
rounded. The axial ribs continue to the basal area but becomes gradually obsolete toward the 
umbilical region. There is no umbilicus. Aperture is quadrate ovate, occupies 220/0 of the shell 
length. The columella is nearly straight, possesses a very indistinct columellar fold. The inner wall 
is not covered by callus. The outer lip is thin. Inner surface of the whorls is smooth. 
Operculum: The operculum is thin, and oblong ovate in shape with somewhat coarse grovvth 
lines and no sculpture on the inner side. The color is translucent yellow. 
Head-foot (Fig. 50a): (being observed only in the fixed specimens) The exposed part is milky 
white, presumably translu~nt white in living condition. The eyes are absent at all. The cephalic 
tentacles are triangular. The mentum is fan shaped, and the introvert-proboscis aperture is 
situated in the anterior end of the mentum. The foot is biffed at its anterior end. Presence of the 
pedal mucous gland opening is unknown. 
Pallial cavity: (being obseNed only on fixed specimens) The pallial cavity is long, reaches to 
about 1/2 of the shell length, and its width is about 1/5 of the length of the pallial cavity. The dorsal 
and ventral ciliated strips continue to about 2/3 part of the pal]ial cavity. There is no gill. The gland 
underiying the ventral ciliated strip in opaque and translucent white color lies between the 
posterior part of the palliai lobe and about anterior 1/2 part of the pallial cavity. The anterior aorta 
is not visible. The pigmented mantle organ is small and ambiguous, opaque milky white. The 
kidney is milky white, about 1/2 of the mantle length. 
Alimentary system (Fig. 50b): The proboscis sheath is long and wide. The buccal sac reaches 
to about 0.8 mm in length and about 0.25 mm in width. The stylet is slightly shorter than the 
buccal sac, and about 2/3 of that in width. The primary buccal pump is about 1/3 of the buccal sac 
in length and slightly narrower than that. The secondary buccal pump is long, about three times 
as long as the buccal sac and slightly wider than that. The anterior esophagus is about four times 
as long as the bucoal sac and about 2/3 of that in width. The posterior esophagus is about 213 of 
the buccal sac in width, while its total length is unknown. The salivary gland is oblong vermiculate, 
about four times as long as the buccal sac and about twice as wide as that. The posterior part of 
the salivary gland forms a narrow tubular part, accompanied by the salivary gland retractor 
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muscle at its posterior end. 
Genital system: (being observed only on fixed specimens) The albumen gland is translucently 
grayish white, reaches about 6 mm in length and about 2 mm in width. The mucous gland is 
opaque white, about 4/5 of the albumen gland in [ength and about 1/2 of that in width. The 
receptacle seminis is globular, about I mm in diameter. The bursa copulatrix is 0.2 mm in width, 
while its total length is unknown. The penis is very long cylindrical with a longitudinal groove, and 
6 mm in length and 0.25 mm in width. The penial sheath is somewhat thin and about 0.3 mm in 
width, while its total length is unknown (Fig. 50c). 
Type locality: Bay of Bengal, depth of 4020m. 
Geographical distribution: Type locality only. 
Habitat unknown 
Remarks: 
This species is characterized by its huge sized shell. This is the largest turbonilla-like 
pyramidellid hitherto known in the world. 
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Subfamily Odostomiinae Pelseener, 1928 t7 ~~ L/t F+~~~ 
Synonyms: 
?Ptychostominae Locard, 1886 (fide Ponder & War6n, 1988); Chrysallidinae Nordsieck, 
1972 (nlde Ponder & War6n, 1988). 
Remarks: 
This subfamily had conventionally been treated as a group that has a small ovate shell with a 
single columellar fold. However, some species with no columellar fold at all such as Menestho 
exaratissima (Dail & Bartsch, 1906) are shown to belong to this subfamily, so the number of 
columella fold should be designated as zero to one. 
This subfamily is designated by the following characters: division of the buccal sac into the 
stylet tube and the oral tube, the salivary gland running freely from the surface of the esophagus, 
no connection between the posterior end of the salivary gland and the surface of the posterior 
esophagus, absence of the oommon gential gland and bursa copulatrix. 
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Genus Odostomia Fleming, 1813 t7f+1/t: F+~ 
S ynonyms: 
Odontostoma Turton & Kingston, 1 830; Odontostomia Jeffreys, 1839; Odontostomia 
Philippi, i849; Babe//a Dall & Bartsch, 1906; Numaegilina Nomura, 1938. 
Type species: 
Turbo plicata Montagu, 1803 (SD: Gray, 1 847) 
Description : 
Shel/: The shell is small, ovate to ovato-conic. The columella has a single columellar fold. The 
internal sufface of the shell is smooth. 
Operculum: The operculum is thick, with a notch on its columellar side. On the attached surface, 
there occur a strong spiral ridge, which sometimes forms a developed peg at its distal end. 
Head-foot The subterminal part of the apices of the cephalic tentacle has a tentacular pad. The 
lateral sides of the tentacles are grooved. The anterior mentum edge is truncate. The introvert-
proboscis aperture is located on the dorsal surface of the base of the mentum. The eyes are apart 
from each other. 
Pallial cavity: No secondary gill is present. 
Alimentary system: The salivary glands are vermiculate. The salivary duct from the anterior end 
of the salivary gland extends to the stylet bulb or to the junction between the primary and the 
second buccal pump. 
Genital system: The pallial gonoduct is a closed duct on its posterior part, but opens on the 
middle part of the pallial floor and becomes an ciliated sperm groove anteriorly. Copulatory 
apparatus corresponds to a penis contained in the penial sheath opens beneath the mentum. The 
sperm sac occurs on the middle surface of the dorsal wall of the penial sheath. The penial duct 
opens at the anterior distal part of the penis. No cuticular appendage is present on the penis. 
Newous system: Typical for the Pyramidellidae. 
Remarks: 
The type species of this genus, Odostomia plicafa was not investigated in the present study. 
However, the descriptions on the external characters of soft part of O. plicata (Ankel, 1 959) and 
on the alimentary system (Maas, 1965), as well as descriptions of soft part of several other 
species that are conventionally included in Odostomia (Fretter & Graham, 1949), agree with 
those of the species under the present investigation. 
The genus Babe//a had been established as a group possessing an ovate conic shell with 
prominent axial ribs and strong basal spiral keels (Dall & Bartsch, 1906). Also, the genus 
Numaegilina is a group having an ovate conic shell with prominent axial ribs, minute spiral lines 
between axial ribs, and a strong peripheral keel. However, since soft part morphologies of their 
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type species, Odostomia caelatior (Dall & Bartsch, 1906) and O. glorta (Nomura, 1938) 
respectively, are identical with that of Odostomia, therefore, Babella and Numaegilina are 
synonymized with this genus. 
Many previous authors defined this genus as a group having ovate conic shell with smooth 
surtace and a single columellar fold (e. g. Thiele, 1930; Wenz, i940). However, this study 
revealed that the shell of this genus has variable sculpture including longitudinal and spiral 
sculptures. 
This genus is characterized by the pallial gonoduct becoming open groove anteriorly, which 
is an unique characteristic within the Pyramidellidae. Shell morphology is closely similar to that of 
the genus Brachystomia, but this genus can be barely distinguished from the latter by feebly 
angulated periphery of the body whorl and short basal part. 
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Odostomia hirotamurana Nomura, 1938 ~t:/i7~+L･~ F+ (Figs 2a, 51, 52, 127) 
Odostomia (s. s.) hirotamurana Nomura, 1938, p. 17, pl. I , figs. 7a, 7b. 
Description: 
Shell (Fig. 127): The shell is ovate conic (uW=1.2-2.5), somewhat thin, slightly polished, white, 
and slightly translucent especially on the upper whorls. Periostracum is transparent yellowish 
brown. The protoconch is helicoid, i20 ' heterostrophy, smooth, and about 1/2 of it is obliquely 
immersed in the first whorl of teleoconch (Fig. 5la). The whorls of the teleoconch are four in 
number, with slightly convex wall, and separated by siightly canalicuiated and subconstricted 
sutures. Surface is marked by oblique and slightly flexuous growth lines and fine spiral lirae. The 
body whorl occupies 64"/o of the shell length, and its periphery is s!ightly angulated. There is no 
umbilicus. Aperture is oval, and occupies 390/0 of the shell length. The columella is slightly 
conoave, widen toward its lower end. The columellar fold is single, small, and oblique. The inner 
wall is covered by thin callus. The outer lip is somewhat thin. Inner surface of the whor[s is 
smooth. 
Operculum (Fig. 5ib): The operculum is somewhat thick, oblong ovate in shape, possessing 
coarse growth lines. A strong and wide spiral ridge occurs on the inner side. Several conspicuous 
ribs are radially derived from this ridge outward[y. The spiral ridge and radial ribs are pale yellow. 
The other part is translucent pale yeliow, but becomes gradually paler toward the margin. 
Head-foot (Fig. 5lc, d): The exposed part is translucent yellow, and it sometimes possesses 
brown spots around the eyes and slightly inner area along the margin of the sole. The ~phalic 
tentacles are long triangular. The tentacular swellings at the tips of the cephalic tentacles are 
present or not. The mentum is axe shaped. The introvert-proboscis aperture is situated on the 
base of the dorsal side of the mentum. The foot is bifid at its anterior end. The pedal mucous 
giand opening is situated on somewhat posterior to the center of the sole. The longitudinal groove 
runs posteriorly from the pedal mucous gland opening to the slightly anterior part of the posterior 
end of the foot (Fig. 5lc). 
Pallial cavity: The pallial cavity is somewhat short, reaches to about 1/4 of the shell length, and 
its width is about 2/5 of the length of the pallial cavity. The dorsal and ventral ciliated strips 
continue to 2/3 to 3/4 the pallia[ cavity. There is no gill. The gland underlying the ventral ciliated 
strip is pale yellow, and it lies between the posterior part of the pallial lobe and about 2/3 part of 
the pallial cavity. The anterior aorta is not visible. The pigmented mantle organ consists of a 
fluorescent orange oblong massive part on the left and a translucent white glandular part on the 
right, and is about 1/3 of the mantle length. The kidney is yellowish brown, about 1/3 of the mantle 
length . 
Alimentary system (Fig. 52a): The proboscis sheath is long and somewhat slender. The buccal 
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sac reaches to about 0.5 mm in length and about O. 15 mm in width. The stylet is slightly shorter 
tnan the buccal sac and about 1/4 of that in width. The primary buccal pump is ovai, about 1/5 of 
the buccal sac and about 2/3 of that in width. The secondary buccal pump is oblong oval, slightly 
shorter than the buccal sac and about 2/3 of that in width. The anterior esophagus is granulated, 
about five times as long as the buccal sac and about 1/4 of that in width. The posterior esophagus 
is also about 1/4 of that in width, while its total length is unknown. The salivary gland is 
vermiculate with roughly uneven appearance, as long as the buccal sac and about 1/2 of that in 
width. The bladder of the salivary gland is short string-like, about 1/5 of the buccal sac in length 
and i/3 to 1/4 of that in width. The anterior part of the longitudinal muscle of the anterfor 
esophagus reaches to the anterior part of the salivary duct. Further it runs to the anterior end of 
the salivary gland, attaching to the surface of the anterior part of the salivary duct. Two types of 
the proboscis retractor muscle (prm) are present: The prm I connects the middle of the proboscis 
sheath with the circular muscle, and its is about twice as long as the buccal sac and about 113 of 
that in width. The anterior about 1/10 part of this muscle is divided into two filaments. The 
posterior end of the divided part of this muscle is connected by the prm ll and the esophagus 
retractor muscle. The esophagus retractor muscle is very thin and about 1/5 of the bucoal sac in 
length. Another end of this musc]e is attached by the junction of the anterior and posterior 
esophagi. The prm ll is a pair of the thin filaments which reaches to the anterior part of the 
proboscis sheath, and about I .5 times as long as the buccal sac and about i/5 of that in width. 
Genital system: The albumen gland is translucent white, reaches to I .5 mm in length and 0.5 
mm in width. The anterior mucous gland is translucent grayish white, about 1/2 of the albumen 
gland in length and about 3/5 of that in width. The posterior mucous gland is slightly translucent 
grayish white, about 2/3 of the a[bumen gland and about 2/3 of that in width. The seminal 
receptacle cannot be seen. The prostate in pale yellow oolor originates on more or less posterior 
left to the posterior end of the pallial cavity, reaches to the anterior part of the pallial floor, and its 
width is about 1/4 of the width of the albumen gland. The penis is cylindrlcal witfl gradually 
tapered anterior end, about O.5 mm in length and 0.05 mm in width. The penial sheath is 
somewhat thick, about 1.5 times as wide as the penis, while its total length is unknown. The 
sperm sac on the anterior part of the penial sheath is oblong ovate, about 1/2 of the penis In 
length and slightly wider than that (Fig. 52b). 
Type locality: Hanagai, Hirota Bay, Iwate. 
Geographical distributjon; Pacific coast from Otsuchi Bay south to westem lzu Peninsula, 
westem Seto Inland Sea, and north-western coast of Yamaguchi Prefecture. 
Habitat This species is easily found on boulders with a good growth of Pomatoleios klaussii 
(Baird) and Hydroides ezoensis Okuda on intertidal zone. 
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Remarksl 
This species resembles 'Odostomia' Iimpida Dall & Bartsch, 1906, but the former differs 
from the latter in fine spiral lirae on the whole surface, more angulated periphery, and shorter 
base of the body whorl. In this study, only the specimens from Otsuchi Bay have no tentacular 
swelling, while those from the other place have that. 
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Fig. 51. Odostomia hirotamurana. a, Protoconch; b, Operculum; c, Foot sole; d, Head. Scale = 0.5 mm for 
c; 0.25 mm for b, d; 0.1 mm for b. 
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Odostomia caelata (A. Adams, 1863) t7it;(U t7 ~+1/ (Figs 53, 54, 128) 
Parthenia caelata A. Adams, 1863, p. 4, not Turbonilla caelata Gould, 1861 . 
Turbonilla coelata; Martini & Chemniiz, 1902, pp. 259-260, pl. 35, fig. 7. 
Babel/a caelata: Laseron, 1959, pp. 220, 261 , figs. 104, 105. 
Turbonil/a (Babella) caelatior Dall & Bartsch, 1906, p. 347-348, pl. 17, fig. 9, (nom nov), not 
Turboni//a caelata Gould, 1 861 , nor Chemnitzia caelata Carpenter, 1865. 
Babe//a coelatior. Habe, 1961, p. 83, pl. 41, fig. 1; Habe & Okutani, 1975, pp. 13, 28, 203; 
Hamatani in Okutani, 1986, pp. 208. 209. 
Chfysallida (Miralda) yabei Nomura, 1936, p. 41 , pl. 4, flgs, 28a, 28b, 29a, 29b. 
Babe//a yabei: Saurin, 1958, p. 77, pl. 3, figs. 10-13. 
Egilina yabei: Inaba, 1963, p. 123, pl. 3, fig. 6. 
Chrysallida (Miralda) yabei permarie/la Nomura, 1937, p. 36, pl. 7, figs. 58a, 58b. 
Egilina yabeipermartella: Inaba, 1963, p. 123, pl. 3, fig. 7. 
Babe//a cyljndrtca Saurin, 1958, pp. 77-78, pl. 3, figs. 6, 7. 
Babe//a cfassicostata Saurin, 1958, p. 77, pl. 3, fig. 9. 
Babella funiculata Saurln, 1961 , p. 249, pl. 3, fig. 10. 
Description: 
Shell (Fig. 128): The shell is somewhat tall ovate conic (uW=1.7-2.7), thick, hardly polished, and 
white. Periostracum is transparent yellowish brown. The protoconch is helicoid, 110 ' 
heterostrophy, smooth, and about 1/3 of it is obliquely immersed in the first whorl of teleoconch 
(Fig. 53a). The whorls of the teleoconch are seven in number, witfl nearly straight walls, and 
separated by canaliculated and deep sutures. Periphery of each whorl is marked by a strong 
spiral keei, while the upper part of each whorl possesses strong axial ribs. These axial ribs are 
stout or inciined to left, about 20 in number on the body whorl, and they are separated from the 
peripheral spiral keel by a deep spiral groove. Further the axial ribs are thicken and tuberculated 
at their upper and lower ends. The interspaces of the axial ribs are smooth, as wide as the ribs or 
slightly wider than those. The body whorl occupies 490/･ of the shell length, and its periphery is 
somewhat angulated. The base is marked by three flat spiral keels, of which interspaces are 
much narrower than keels. There is no umbilicus. Aperture is rhombic oval, and occupies 28010 of 
the shell length. The columella is somewhat thick, slightly concave, and widen toward its lower 
end. The columellar fold is single, small, and transversely situated. The inner wall is covered by 
somewhat thin callus. The outer lip is thick. Inner surface of the whorls is not seulptured. 
Operculum (Fig. 53b): The operculum is thick, ovate in shape with coarse growtrl lines and a 
very strong spiral ridge on the inner side. The spiral ridge protrudes highly at its distal part, so this 
part appears to b･e a peg. The spiral ridges and its adja~nt area are pale yellow. The other part is 
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translucent yellow, but becomes gradually paler toward the margin. 
Head-foot (Fig. 53c, d): The exposed part is translucent white, but the basal area of the cephalic 
tentacles and the outer lateral areas of the eyes slightly bear brown color. The cephalic tentacles 
are long triangular. There are tentacular swellings at the tips of the cephalic tentacles. The 
mentum is axe shaped. The introvert-proboscis aperture is situated on the base of the dorsal side 
of the mentum. The foot is bifid at its anterior end. The pedal mucous gland opening is situated on 
somewhat posterior to the center of the sole. The longitudinal groove runs posterlorly from the 
peda[ mucous gland opening to the slightly anterior part of the posterlor end of the foot. 
Pallial cavity: The pallial cavity is somewhat long, reaches to about 2/5 of the shell length, and its 
width is about 1/4 of the length of the pallial oavity. The dorsal and ventral ciliated strips continue 
to 2/3 the pallial oavity. There is no gill. The gland underlying the ventral ciliated strip in pale 
orange color lies between the posterior part of the pallial lobe and about 2/3 part of the pallial 
cavity. The anterior aorta is not visible. The pigmented mantle organ is orange-brown in color, 
possessing brown transverse lines on its dorsal side, about 1/4 of the mantle length. The kidney 
is pale orange, about 1/2 of the mantle length. 
Alimentary system (Fig. 54a): The proboscis sheath is long and slender. The buccal sac 
reaches to about 0.8 mm in length and about 0.12 mm in width. The stylet is slender, slightly 
shorter than the buccal sac and about 1/4 of that in width. The blind sac cannot be seen at the 
posterior portion of the styiet bulb. The primary buccal pump is about 1/3 of the buccal sac and 
about 1/2 of that in width. The seoondary buccal pump is moderately long, about 3/4 of the buccal 
sac and about 1/3 of that in width. The anterior esophagus is granulated, 2.2 times as long as the 
bucca] sac and about 1/6 of that in width. The posterior esophagus is also granulated, about 314 
of that in width, while its total length is unknown. The posterior part of the posterior esophagus 
becomes slenderer and somewhat smooth. The salivary gland is vermiculate and roughly 
granulated, about 2/3 of the buccal sac and 1/2 to 1/3 of that in width. The bladder of the salivary 
gland is slender, about 1/5 of the buccal sac. Two types of the proboscis retractor muscle (prm) 
are present: The prm I connects the posterior end of the proboscis sheath with the circular 
muscle, and its is about twice as long as the buccal sac and about 2/3 of that in width. The 
anterior about 2/5 of this muscle is divided into two, and the posterior end of the divided part of 
this muscle is attached by the junction of the anterior and posterior esophagi and tlrle prm ll. The 
prm ll is a pair of thin filaments which reaches to the middle of the proboscis sheath, I .4 times as 
long as the buccal sac and about 1/4 of that in width. 
Genital system: The albumen gland is white, reaches to 2 mm in length and 0.5 mm in width. 
The anterior mucous gland is translucent grayish white, about 1/2 of the albumen gland in length 
and nearly as wide as that. The posterior mucous gland is slightly translucent grayish white, 
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about 2/3 of the albumen gland in length and about 2/3 of that in width. The seminal receptacle is 
globular, about 0.1 mm in diameter. The prostate in orange-brown on fixed specimens originates 
on more or less posterior left to the posterior end of the pallial cavity and reaches to the posterior 
about 1/3 of the pallial floor, and its width is about 1/6 of the width of the albumen gland. The 
penis is cylindrical but gradually tapers toward its anterior end, and it is about 0.65 mm in length 
and 0.1 mm in width. The penial sheath is somewhat thick, I .4 times as wide as the penis, while 
its total length is unknown. The sperm sac on the anterior part of the penial sheath is club-like, 
slightly longer than the penis and about 1/2 of that in width (Fig. 54b). 
Type locality: Akasi, Hyogo. 
Geographical distribution: From Boso Peninsula on Pacific coast and Sado Island (ride Higo & 
Goto, 1993) on Japan Sea coast south to Queensland (Laseron, 1959). 
Habitat This species inhabits intertidal zone to depth of 30 m (~de Higo & Goto, 1993). It is found 
on bou]ders with a good growth of Pomatoleios kraussii (Baird). 
Remarks: 
Dall & Bartsch (1906) established Babe//a based on this species. Further they were under 
the impression that 'Parthenia' caelata A. Adams, 1863 is preoccupied by 'Turbonilla' caelata 
Gould, 1861 and gave this species the new name. Turbonjlla (Babel/a) caelatjor Dall & Bartsch, 
1906. However, since this species is not included in Turbonilla, Adams's name should be the valid 
name for this species. Chrysallida (Mi[alda) yabei Nomura, 1936, C. (M.) yabei permariella 
Nomura, 1937, Babe//a cylindrica Saurin, 1958, B. crassicostata Saurin, 1958, and B. funiculata 
Saurin, i961 are synonyms of this species. This species resembles Odostomia gloria (Nomura, 
1938), but the former differs from the latter in the smooth interspaces of the axial ribs and a strong 
spiral keel on periphery of each whorl of the shell, and slender buccal sac and buccal pump. 
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Fig. 53. Odostomia caelatior. a, Protoconch; b, Operculum; c, Head; d, Foot sole. 
O.2 mm for c; 0.1 mm for a, b. 
Scale = 0.5 mm for d 
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Fig. 54. Odosto~1la caelatlor a Buccal region; b, Copulatory apparatus. Scale = 0.25 mm. 
1 64 
Odostomla glona (Nomura 1938) -tt7tlli7f+[/ (F gs 55, 56, 129) 
Chrysallida (Numaegilina) glorta Nomura, 1938, p. 65, pl. 12, figs. 102a, 102b. 
Numaegilina gloria: Inaba, 1963, p. 124, pl. 3, flg. 9. 
Chrysallida (Numaegilina) glicysma; Fukuda, 1 994, p. 38, pl. 36, fig. 704. 
Egilina (Numaegilina) ventrtcosa Saurin, 1958, p. 76, pl. 2, figs. 13, 14. 
Numaegilina obliquissima Saurin, 1959, p. 255, pl. 6, fig. I . 
Numaegilina khmertana Saurin, 1961 , p. 248, pl. 3, fig. 14. 
Description: 
Shell (Fig. 129): The shell is ovate conic (uW=2.1), thick, more or less polished, and white. The 
protoconch is helicoid, 110 " heterostrophy, smooth, and about ll3 of it is obliquely immersed in 
the first whorl of teleoconch (Fig. 55a). The whorls of the teleoconch are five in number, with 
slightly concave walls, separated by slightly canaliculated and constricted sutures. Surfaoe is 
marked by conspicuous axia[ ribs. These ribs are nearly straight or feebly flexuous or inclined to 
left, slightly thicken at their upper and lower ends, and 24 in number on the body whorl. The 
interspaces of the axial ribs are as wide as the ribs or slightly narrower than those, sculptured by 
about 20 fine spiral lirae. Of these spiral lirae, the lowest one rises stronger than the others, 
connects the lowest ends of the axial ribs with each other. The body whorl occupies 540/0 of the 
shell length, and its periphery is somewhat angulated. The axial ribs terminate at the periphery, 
and a more or less strong spiral keel is situated on the lower to the periphery. The base is marked 
by about 10 feeble spiral lirae. There is no umbilicus. Aperture is quadrate oval, and occupies 
300/~ of the shell length. The columella is somewhat thick, slightly concave, possessing a strong 
transverse columellar fold. The inner wall is covered by somewhat thin callus. The outer lip is 
thick. Inner surfaoe of the whorls is not sculptured. 
Opercu/um (Fig. 55b): The operculum is thick, and ovate in shape with somewhat coarse growth 
lines. There is a strong and wide spiral ridge on the inner side. The spiral ridge is pale yellow, and 
protrudes highly at its distal end where being like a peg. The other part is slightly transluoent 
yellow. 
Head-foot (Fig. 55c): The exposed part is translucent white, but bears orange-brown color on the 
basal area of the cephalic tentacles. The cephalic tentacles are long triangular. There are 
tentacular swellings at the tips of the cephalic tentacles. The mentum is axe shaped. The 
introvert-proboscis aperture is situated in the base of the dorsal side of the mentum. The foot is 
bifid at its anterior end. The pedal mucous gland opening is situated on posterior 3/4 part of the 
sole. The longitudinal groove runs posteriorly from the pedal mucous gland opening to the slightly 
anterior part of the posterior end of the foot. 
Pallial cavity (Fig. 55d): The pallial oavity is moderately long, reaches to about 1/3 of the shell 
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length, and its width is about 1/4 of the length of the pallial cavity. The dorsal and ventral ciliated 
strips continve to 2/3 the pallial cavity. There is no gill. The gland underlying the ventral ciliated 
strip is white but stained by pale vermilion color, about 2/3 of the pallial cavity in length, and it lies 
between the posterior part of the pallial lobe. The anterior aorta is not visible. The pigmented 
mant[e organ is vermilion to dark purple color, about 1/4 of the mantle length. The kidney is pale 
orange, about 2/5 of the mant[e length. 
Alimentary system (Fig. 56a, b): The proboscis sheath is moderately long and somewhat wide. 
The buccal sac reaches to about 0.4 mm in length and about 0.15 mm in width. The stylet is 
nearly as long as the buccal sac and about 1/3 of that in width. The prlmary buccal pump is oval, 
about 1/2 of the buccal sac and about i/2 of that in width. The secondary buccal pump is aiso 
oval, about 5/9 of the buccal sac and about 2/3 of that in width. The anterior esophagus is four 
times as long as the buccal sac and about 1/4 of that in width. The posterior esophagus is about 
1/4 of the buccal sac in width, whiie its total length is unknown. The salivary gland is string-like 
but oval only on its anterior end. The string-like part of it is about three times as long as the buccal 
sac and about 1/5 of that in width, while the oval part is about 1/2 of the buccal sac and 2/3 of that 
in width. The bladder of the salivary gland cannot be seen. Anterior part of the longitudinal muscle 
of the anterior esophagus extends to the anterior end of the salivary gland, along the salivary duct 
The proboscis retractor muscle connects the middle part of the proboscis sheath with the circular 
muscle, and it is about 1.5 times as long as the buccal sac and about 2/3 of that in width. The 
anterior part of this muscle is attached by the junction of the anterior and posterior esophagi. 
Genital system: The hermaphrodite gland is pale orange to yeilowish white. The seminal vesicle 
is yellowish white color, irregular oblong ovate and 0.3 mm in length and 0.15 mm in width. The 
albumen gland in translucent white co[or reaches to 0.7 mm in length and 0.2 mm in width. The 
anterior mucous gland is translucent yellowish white, about 1/2 of the albumen gland in length 
and nearly as wide as that. The posterior mucous gland is slightly translucent yellowish white, 
about 2/3 of the albumen gland and about 2/3 of that in width. The seminal receptacle is white, 
globular and about 0.1 mm in diameter. The prostate in translucent orange color originates on 
more or less posterior left to the posterior end of the pallial cavity and reaches to the posterior 
about 1/2 of the pal[ial floor, and its width is about 1/4 of the width of the albumen gland. The 
cylindrical penis gradually tapers toward its anterior end, and it is about 0.6 mm in length and 0.1 
mm in width. The penial sheath is somewhat thick, 1.3 times as wide as the penis, while its total 
length is unknown. The sperm sac on the anterior part of the penial sheath is oval, about 113 of 
the penis and slightly slenderer than that (Fig. 56c). 
Type locality: Numa. Tateyama, Chiba (Fossil). 
Geographical distribution: From Miyake Island on Pacific coast and Tsunoshima Island, 
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northwestern Yamaguchi on Japan Sea coast, and Bingo, central Seto Inland Sea (Inaba, 1963), 
south to Viet-Nam (Saurin, 1958, 1959) and Gulf of Thailand (Saurin, 1961). Fossil-Numa, 
Tateyama, Chiba. 
Habitat This species inhabits intertidal zone to depth of 30 m (fide Higo & Goto, 1993). It is found 
on boulders with a good growth of Pomatoleios kraussii (Baird), or on Spirobranchus giganteus 
(Pallas) on rocks. 
Remarks: 
Nomura (i938) established Numaegilina based on this species. Egilina (Numaegi!ina) 
ventncosa Saurin, 1958, Numaegilina obliquissima Saurin, 1959, and Numaegilina khmeriana 
Saurin, 1961 are synonyms of this species. Odostomia martellaeformis (Nomura, 1938) is similar 
to this species in the shell, but on the former species the spira[ keel of the periphery is fused with 
the axial ribs of upper part of the whori unlike on this species. 
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a, Anterior alimentary system; b, Buccal region; c, Copulatory apparatus, 
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Odostomia bellardji (Hornung & Mermod, 1924) ~･'/'7+~7f+1/ (Figs 57, 58, 130) 
Cingulina (Odetta) bellardii Hornung & Mermod, 1 924, pp. 302-303. 
Description: 
Shell (Fig. 130): The shell is somewhat regularly conic (LNV=2.5-3.1), tflick, more or [ess 
polished, translucent grayish white. The protoconch is helicoid, 110 ' heterostrophy, smooth, and 
about 1/3 of it is oblique[y immersed in the first whorl of teleoconch (Fig. 57a). The whorls of the 
teleoconch are 7 in number, with nearly straight walls, separated by distinct and deep sutures. 
Surface is marked by three strong spiral keels which are equal in width to each other. Only fine 
growth lines are seen on the spiral keels. On upper whorls, trlese spiral keels are wider than their 
interspaces. While on lower whorls, the interspaces between the second and third keel is the 
widest and about twice as wide as the keel, and the one between the first and second keel, the 
one between the third keel and suture are slightly wider than the keel. These interspaces are 
sculptured by fine oblique longitudinal lirae. The body whorl occupies 340/0 of the shell length. The 
periphery of the body whorl is somewhat angulated. The base is sculptured by three somewhat 
flat spiral keel, of which interspaces are indistinct and narrower than the keel. There is no 
umbilicus. Aperture is somewhat quadrate oval, and occupies 290/0 of the shell length. The 
columella is somewhat thick and nearly straight, possessing a small transverse columeliar fold. 
The inner wall is covered by thin callus. The outer lip is thin and flexuous because of the spiral 
keels on the outer surface. inner surface of the whorls is not sculptured. 
Operculum (Fig. 57b): The operculum is somewhat thick, and ovate in shape, possessing coarse 
growth lines and a strong spiral ridge on the inner side. The spiral ridge is wide, swollen, but does 
not protrude at anyuvhere. Several radial ribs are derived outwardly from this ridge. The spiral 
ridge and the radial ribs are pale yellow, but the other part is translucent yellowish brown. 
Head-foot (Fig. 57c, d): The exposed part is translucent grayish white, except the white tip of the 
cepha[ic tentacle. The area behind the white tip of each cephalic tentacle is decorated by a black 
broad transverse band. Further the area behind the black band, slightly inner area of the margin 
of the metapodium, and sole are soattered with many black and rather large spots. The cephalic 
tentacles are long triangular. There are tentacular swellings at the tips of the cephalic tentacles. 
The mentum is spatula shaped. The introvert-proboscis aperture is situated on the base of the 
dorsal side of the mentum. The foot is bifid at its anterior end. The pedal mucous gland opening is 
situated on somewhat posterior to the center of the sole. The longitudinal groove runs posteriorly 
from the pedal mucous gland opening to the slightly anterior part of the posterior end of the foot 
(Fig. 57d). 
Pallial cavity (being observed only on freezed specimens) The pallial cavity is moderately long, 
reaches to about 2/5 of the shell length, and its width is about 1/3 of the length of the pallial cavity. 
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The dorsal and ventral ciliated strips continue to 3/5 the pallial cavity, where both presumably join 
to each other. There is no gill. The gland underlying the ventral ciliated strip is white, Iies between 
the Posterior part of the pallial lobe and about 3/5 of the pallial cavity. The anterior aorta is not 
visibie. The pigmented mantle organ is vermilion to orange, about 1/4 of the mantle length. The 
kidney is grayish white, about 1/2 of the mantle length. Almost of the other parts of the pallial 
cavity are dyed in pale black color. 
Alimentary system (Fig. 58a): The proboscis sheath is moderately long and somewhat slender. 
The bucca[ sac reaches to about O.8 mm in length and about 0.08 mm in width. The styiet is very 
slender, slightly shorter than the buccal sac and about 1/4 of that in width. The blind sac cannot 
be seen on the posterior portion of the stylet bulb. The primary buccal pump is ellipsoid, about 117 
of the buccal sac and about 1.2 times as wide as that in width. The secondary bucoal pump is 
also ellipsoid, about 1/4 of the bucoal sac and about I .2 times as wide as that in width. The 
anterior esophagus is about 1/4 of that in width, while its total length is unknown. The salivary 
gland is vermiculate with uneven appearance, slightly shorter than the buccal sac and about 1.2 
times as wide as that in width. The bladder of the salivary gland is slender, about 1/4 of the 
salivary gland in length. Anterior part of the longitudinal muscle of the anterior esophagus 
extends to the anterior end of the salivary gland, along the salivary duct. 
Genital systemi (being observed only on frizzed specimens) The hermaphrodite gland is slightiy 
translucent pale yellowish white. The seminal vesicle in yellowish white color is irregular oblong 
ovate and 0.8 mm in length and 0.4 mm in width. The albumen gland is translucent white, and it 
reaches to about I .5 mm in length and a.5 mm in width. The anterior mucous gland is translucent 
grayish white, about 1/4 of the albumen gland in length and nearly as wide as that. The posterior 
mucous giand is slightly translucent yellowish white, about 2/3 of the albumen gland and nearly 
as wide as that. The seminal receptacle in yellowish white color is globular and about 0.2 mm in 
diameter. The prostate cannot be seen. The cylindricai penis gfadually tapers toward its anterior 
end, and it is about 0.8 mm in length and 0.1 mm in width. The penial sheath is somewhat thick, 
1.2 times as wide as the penis, while its total length is unknown. The sperrn sac on the anterior 
part of the penial sheath is somewhat cy]indrical, slightly shorter than the penis and nearly as 
wide as that (Fig. 58b). 
Type locality: Massawa, Ethiopia (depth 30m). 
Geographical distribution: Amami Island and Red Sea (Hornung & Mermod, 1924). 
Habitat: This species is recognized on under surface of stones of intertidal zone. 
Remarks: 
Although this species originally described as a species of Cingulina, it can be strictly 
included into Oscil/a in a narrow sense of conventional conchology because of the ovate conic 
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shell with a single columellar folds, three strong spiral keels on each whorl, and fine longitudinal 
striae on interspaces of the spiral keels. This species resembles Odostomia niitakayama 
(Nomura, 1938) in shell appearance and fundamental sculpture, but the former differs from the 
latter in the spiral keels which are equal in width to each other. 
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Genus Brachystomia Monterosato, 1884 ~/~l il tJ t7~+1/~~ 
Type species: 
Odostomia rtssoides Hanley, 1844 (SD: Crosse, 1885) 
Description: 
Shell: The she[1 is small, ovate to ovo-conic. The columella has a single columellar fold. The 
internal surface of the shell is smooth. 
Operculum: The operculum is genera[ly thin, sometimes with a shallow notch at its columellar 
side. There is no spiral ridge on the attached surface, bvt sometimes the middle part of the 
attached surface is slightly swelled. 
Head-foot The subterminal part of the apices of the cephalic tentacle sometimes have a 
tentacular pad. The lateral sides of the tentacles are grooved. The anterlor mentum edge is 
truncate. The introvert-proboscis aperture is located on the dorsal surface of the base of the 
mentum. The eyes are apart from each other. 
Pallial cavity: No secondary gill is present. 
Alimentary system: The salivary glands are ovate to long vermiculate in appearance. The 
salivary duct from the anterior end of the salivary gland connects the junction between the two 
bucoal pumps. 
Genital system: The pallial gonoduct is tubular throughout, opens on the anterior right side of the 
foot. Copulatory apparatus corresponds to an empty ciliated blind sac accompanying a globular 
non-ciliated blind cavity which may mold spermatophore. Newous system: Typical for the 
Pyramidellidae. 
Remarks: 
The type species of this genus, Bfachystomia rissoides was not investigated in the present 
study. However, B. bipyramidata. B. okamurai. B. omaensis, and B. reishiocola under the present 
study are closely similar to B. rissoides in having an ovate shell with smooth surtace, rounded 
periphery, and a single columellar fold. Therefore, anatomieal description of this genus adopted 
the morphologies of these four species in this study. 
Many previous authors defined this genus as a group having ovate shell with large body 
whorl, smooth surtace, and a single columellar fold (e. g. Thie[e, 1930; Wenz, 1940). However, 
this study revealed that the shell of this genus have variable appearances and sculptures 
including obsolete to developed spiral sculptures. 
This genus is characterized by the male apparatus being a blind sac consisting of a ciliated 
tubular part and a non-ciliated cavity, which is a unique characteristic within the Pyramidellidae. 
Shei[ is similar to that of the genus Odostomia, but this genus can be barely distinguished from 
the latter by generally rounded periphery of the body whorls and relatively long basal part. 
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Brachystomia bipyramidata (Nomura, 1936) 7b+~7~i7~+[/~: F+ (Figs 59, 60, 131) 
Odosfomia bipyTamidata Nomura, 1936, p. 39, pl. 3, figs. 18a, 18b. 
,'Odostomia" sp. Takahashi & Okamoto, 1969, p. 54, pl. 11 , fig. 19; Okamoto, 1977, pp. 168-169, 
fig. 2. 
Odostomia sp. Okamura et a/., 1984, pp. 7-8. 
Odostomia sp. Ekawa, 1994, pp. 39-42. 
Description: 
She/1 (Fig. 1 31): The shell is rhombic ovate (~V=1 .9), thin, somewhat polished, milky white. The 
periostracum is yellowish brown. The protoconch is helicoid, 120 ' heterostrophy, smooth, and 
112-1/3 of it is obliquely immersed in the first whorl of teleoconch (Fig. 59b). The whorls of the 
teleoconch are five in number, with slightly convex wall, and separated by distinct and 
subconstricted sutures. Surface is marked by flexuous coarse growth lines and microscopic 
ambiguous spiral grooves. The body whorl occupies 620/･ of the shell length, and its periphery is 
convex but sometimes feebly angulated. The umbilicus is very narrow. Aperture is rhombic oval, 
and occupies 41 o/･ of the shell length. The columella is thin and slightly concave, possessing an 
obsolete oblique columellar fold which cannot be seen from the ventral side of the shell. The inner 
wall is covered by thin callus. The outer lip is thin. The upper end of outer lip is concave, and 
forms a shallow sinus. Inner surface of the whorls is smooth. 
Operculum (Fig. 59c): The operculum is somewhat thick, ovate in shape, possessing coarse 
growth lines but no scu]pture on the inner side. The color is translucent yellow, but becomes 
gradually paler toward the margin. 
Head-foot (Fig. 59a, d): The exposed part is translucent yellowish white, sometimes scattered 
with small brown spots especially on surroundings of the eyes. The cephalic tentacles are long 
triangular, with no tentacular swellings. The mentum is axe shaped, and sometimes slightly 
protrudes at the middle of the anterior end. The introvert-proboscis aperture is situated on the 
base of the dorsal side of the mentum. The foot is bifid at its anterior end. The pedal mucous 
gland opening is situated on somewhat posterlor to the center of the sole. This opening seems to 
be a slit about 1/3 of the sole in length, and it does not reach to the posterior end of the sole. 
Pallial cavity (Fig. 59e): The pallial cavity is moderately long, reaches to about 1/2 of the shell 
length, and its width is about 1/3 of the length of the pallial oavity. The dorsal and ventral ciliated 
strips continue to about 4/5 of the pallial cavity. There is no gill. The gland underlying the ventral 
ciliated strip in orange-brown color lies between the posterior part of the pallial lobe and about 4/5 
part of the pallial cavity. The anterior aorta is not visible. The pigmented mantle organ is bright 
yellow but partly dark brown, about 1/5 of the mantle length. The kidney is pale yellow to pale 
orange, about 1/6 of the mantle length. 
176 
Alimentary system (Fig. 60a): The proboscis sheath is somewhat short and wide. The buccal 
sac reaches to about 0.5 mm in length and about 0.1 mm in width. The stylet is about 2/3 of the 
buccal sac and about 1/3 of that in width. The primary buccal pump is about 2/5 of the buccal sac 
in length and as wide as that. The secondary buccal pump is long, about 2.5 times as long as the 
bucca[ sac and I .8 times as wide as that. The anterior esophagus is flat and somewhat uneven, 
nearly as long as the buccal sac and I .5 times as wide as that in width. The posterior esophagus 
is about 2/3 of the buccal sac in width, while its total length is unknown. The salivary gland is 
somewhat large oval, I .7 times as long as the buccal sac and about three times as wide as that. 
The bladder of the salivary gland is globular, about 1/8 of the salivary gland in length and about 
1/3 of that in width. Posterior part of the longitudinal muscle of the anterior esophagus extends to 
the anterior end of the salivary gland. The proboscis retractor muscle connects the posterior end 
of the proboscis sheath with the circular musc]e, and its is about three times as long as the buccal 
sac and about three times as wide as that. The middle part of this muscle is attached by the 
junction of the anterior and posterior esophagi. 
Genital system (Fig. 60b, c): The hermaphrodite gland is yellowish white with many small brown 
spots on everywhere. The seminal vesicle in yellowish pink color is polished and slender oval, 
about 0.2 mm in length and 0.05 mm in width. The albumen gland is translucent pale yellowish 
white, and reaches to 0.6 mm in [ength and 0.2 mm in width. The anterior mucous gland is 
translucent grayish white, about 1/2 of the albumen gland in length and about 3/4 of that in width. 
The posterior mucous gland is translucent white, about 1/2 of the albumen gland and about 213 of 
that in width. The seminal receptacle is tiny, almost directly connected with the fertilization 
chamber. The prostate in pale yellow color originates on more or less posterior left to the 
posterior end of the pallial cavity, reaches to the anterior part of the pallial floor. Although its width 
is about 1/6 of the width of the aibumen gland, it becomes slenderer toward its anterior part. The 
blind cavity of the copulatory apparatus is 0.2 mm in length and 0.14 mm in width (Fig. 60c). 
Type locality: Siogama Bay. 
Geographical distribution: Miyado Island, Miyagi Prefecture. Osaka Bay (Okamura et al., i984), 
Arita. Wakayama Prefecture (Ekawa, 1994), Yamaguchi, Ariake Sea (Takahashi & Okamoto, 
1 969) . 
Habitat This species is found on the shell of Crassostrea gigas (Thunberg, 1793) of tideland. 
Ekawa (1994) recognized this species sucking body fluid of Crassostrea gigas. 
Remarks: 
Although Nomura (1936) described this species as a species of Odostomia, this should be 
included into Brachystomia because of its soft part characters. 
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Brachystomia deshimana (Dall & Bartsch, 1906) t7 1+L/t F+ (Figs 61, 132) 
Odostomia lactea Dunker, 1869, p. 234; Dunker, 1861 , p. 17, pl. 2, fig. 4, not Odostomia lactea J. 
G. Jeffreys, 1848 [= Turbonilla lactea (Linnaeus, 1758)], nor Odostomia lactea Angas, 
1867; Martini & Chemniiz, 1902, p. 123, pl. 30, fig. 4. 
Odostomia (Odostomia) desimana Dall & Bartsch, 1906, pp. 362-363, pl. 25, fig. 3, pl. 26, fig. 2 
(nom. Nov.); Nomura, 1937, pp. 19-20, pl. 5, figs 17 a-b. 
Description : 
Shell (Fig. 132): The shell is tall conic (L/W=2.5), moderately thick, polished, and white. The 
protoconch is helicoid, 130 ' heterostrophy, possesses about five spiral grooves with wider 
interspaces, and about 2/3 of it is obliquely immersed in the first whorl of teleoconch (Fig. 6la). 
The whorls of the teleoconch are eight in number, with nearly straight but slightly convex walls, 
and separated by distinct and subconstricted sutures. Surface is marked by Wexuous coarse 
grovvth lines and microscopic ambiguous spiral grooves. Although four distinct thin spiral grooves 
are clearly recognized on the first whorl, the grooves become indistinct on the other lower whorls. 
The body whorl occupies 53~/* of the shell length, and its periphery is convex. The umbilicus is 
more or less wide. Aperture is rhombic oval, and occupies 330/0 of the shell length. The columella 
is somewhat thick and slightly concave, possessing a strong transverse columellar fold. The inner 
wall is covered by very thin callus. The outer lip is somewhat thin. The upper end of the outer lip is 
concave and forms a shallow sinus. Inner surface of the whorls is smooth. 
Operculum (Fig. 6lb): The operculum is thick, and oblong ovate in shape, possessing somewhat 
coarse grovvth lines but no peculiar sculpture on the inner side. There is a wide, pale yellow to 
orange yellow spiral band on the middle part. Further there are two thin, translucent reddish 
brown bands on the middle part of the wide band. The distal part of this thin bands is slightly 
thicken. The other part is translucent reddish brown. 
Head-foot (being observed only in the fixed specimens) The exposed part is pale yellow, 
presumably translucent white in living condition. The cephalic tentacles are triangular, with no 
tentacular swellings. The mentum is heart shaped, sometimes slightly concave at the middle of its 
anterior end. The introvert-proboscis aperture is situated on the base of the dorsal side of the 
mentum. The foot is bifid at its anterior end. The pedal mucous gland opening is situated on 
somewhat posterior to the center of the sole. This opening seems to be a slit, and does not reach 
to the posterior end of the sole. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is moderately long, 
reaches to about 1/5 of the shell length, and its width is about 2/5 of the length of the pallial cavity. 
The dorsal and ventral ciliated strips continue to about 2/3 of the pallial cavity. There is no gill. 
The gland underlying the ventral ciliated strip in slightly translucent pale yellow color lies between 
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the Posterior part of the pa[Iial lobe and about 2/3 part of the pallial cavity. The anterior aorta is 
prominent. The pigmented mantle organ is pale yellow but pale grayish brown on its right part, 
about 1/4 of the mantle length. The kidney is slightly translucent pale yel[ow, about 1/2 of the 
mantle length. 
Alimentary system (Fig. 6lc): The proboscis sheath is somewhat long and more or less slender. 
Several thin muscles arise on the surface of the proboscis sheath. The buccal sac reaches to 
about 0.3 mm in length and about 0.1 mm in width. The stylet is about 2/3 of the buccal sac in 
length and about 1/3 of that in width. The primary buccal pump is about 1.5 times as long as the 
buccal sac and I .2 times as wide as that. The secondary buccal pump is oblong, about 2.5 times 
as long as the buccal sac and about twice as wide as that. The anterlor esophagus is granulated, 
about three times as long as the bucoal sac and about 3/5 of that in width. The posterior 
esophagus is also granulated, 3/5 to 4/5 of the bucoal sac in width, while its total length is 
unknown. The salivary gland is somewhat long vermiculate, about 2.5 times as long as the buccal 
sac and about I .2 times as wide as that in width. The anterior 1/5 of the salivary gland is slightly 
wider than the other posterior part. The posterior end of the salivary gland possesses the tiny 
papil[a-like bladder of the salivary gland. Anterior part of the longitudinal muscle of the anterior 
esophagus extends to the anterior end of the salivary gland, along the salivary duct. The 
proboscis retractor muscle connects the posterior end of the proboscis sheath with the circular 
muscie, and is about twioe as long as the bucca[ sac and about twice as wide as that. The 
anterior end of this muscle is attached by the junction of the anterior and posterior esophagi. 
Genital system: (being observed only on fixed specimens) The albumen gland is milky white, 
reaches to i .2 mm in length and 0.3 mm in width. The anterior mucous gland is white, about 2/5 
of the albumen gland in length and about 2/3 of that in width. The posterior mucous gland is 
trans[ucent pale ye[low, about 4/5 of the albumen gland and about 2/3 of that in width. The 
seminal receptacle is globular, about 0.07 mm in diameter. The prostate in pale yellowish brown 
color originates on more or less posterior [eft to the posterior end of the pallial cavity. It is nearly 
as wide as the albumen gland on its posterior part, while its total length is unknown. 
Type locality: Deshima, Nagasaki. 
Geographical distributioni Wakkanai, Hokkaido on Japan Sea coast and Miyako Bay (Nomura, 
1940) on Pacific coast, south to western Kyusyu (Dunker, 1860), and Seto Inland Sea. 
Habitat This species is often found on intertidal zone. It is sometimes recognized on sand under 
stone. 
Remarks: 
This species is similar to "Odostomia" Iimpida Dall & Bartsch, 1906, but the former differs 
from the latter because of more large and slender shell with strong columellar fo[d. 
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Brachystomia okamurai(Hori & Okutani, 1996) 4~:,ti:4 t7 ~+L/~: F+ (Figs 62, 134) 
Boonea okamufai Hori & Okutani, 1995, pp. 7-14. 
Description: 
Shell (Fig. 134): The shel[ is rhombic ovate (~V=2.1), thin, polished, translucent white. The 
perlostracum is yellowish brown. The protoconch is 150 ' heterostrophy, smooth, and about il3 
of it is obliquely immersed in the first whorl of teleoconch (Fig. 62a). The whorls of the teleoconch 
are three to four in number. The wall of each whorl is swollen at slightly lower to its middle part. 
The suture is distinct and constricted. Surface is marked by flexuous coarse growth lines and 
microscopic spiral grooves. The body whorl occupies 68-710/0 of the shell length, and its 
periphery is convex but sometimes feebly angulated. The umbilicus is very narrow. Aperture is 
oblong oval, and occupies 500/0 of the shell length. The columella is somewhat thin and slightly 
concave, possessing a strong oblique columellar fold. The inner wall is covered by thin callus. 
The outer lip is thin. Inner surface of the whorls is smooth. 
Operculum (Fig. 62b): The operculum is somewhat thick, oblong in shape, possessing more or 
less coarse growth lines but no sculpture on the inner side. The grovvth lines become more 
coarser on the central part. There is a narrow, opaque and cream-colored band on its middle part. 
The other part is translucent pale yellow, but becomes gradually paler toward the margin. 
Head-foot (Fig. 62c): The exposed part is translucent pale yellowish white. A Iarge cluster of the 
white cells is seen behind the eyes. The cephalic tentacles are triangular, with tentacular 
swellings at their tips. The mentum is axe shaped, and its dorsal side is sculptured by many thin 
longitudinal furrows. The introvert-proboscis aperture is situated in the base of the dorsal side of 
the mentum. The foot is bifid at its anterior end. The pedai mucous gland opening is situated on 
somewhat posterior to the center of the sole. This opening is seems to be a slit, and it does not 
reach to the posterior end of the sole. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is short, reaches to as 
long as the shell length, and its width is about 2/3 of the length of the pallial cavity. The dorsal and 
ventral ciliated strips continue to nearly posterior end of the pallial eavity, where both join to each 
other. There is no gil[. The gland underlying the ventrai ciliated strip in slightly pale yellowish 
orange color lies between the posterior part of the pallial [obe and nearly posterior end of the 
pallial cavity. The anterior aorta is somewhat indistinct. The pigmented mantle organ is 
translucent pale yellow, about 1/5 of the mantle length. The kidney is pale yeilow to pale orange, 
about 2/3 of the mantle length. 
Alimentary system (Fig. 62d): The proboscis sheath is short and wide. A few thin muscles arise 
on the surfa~ of the proboscis sheath. The buccal sac reaches to about 0.3 mm in length and 
about 0.1 mm in width. The stylet is nearly as long as the buccal sac and about 1/3 of that. The 
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primary buccal pump is nearly as long as the buccal sac and about I .5 times as wide as that. The 
secondary buccal pump is long ovate, 2.3 times as long as the buccal sac and I .8 times as wide 
as that. The anterior esophagus is complicatedly folded up, and it is about 3/5 of the buccal sac in 
width, while its total length is unknown. The salivary gland is very long vermiculate with uneven 
appearance, about 30 times as long as the buccal sac and as wide as that. The bladder of the 
salivary gland cannot be seen. Anterior part of the longitudinal muscle of the anterior esophagus 
extends to the anterior end of the salivary gland, along the salivary duct. The proboscis retractor 
muscle connects the posterior end cf the prcboscis sheath with the circular muscle, and it is 
about I .5 times as wide as the buccal sac, while its total length is unknown. 
Genital system: (being observed only on fixed specimens) The albumen gland is translucent 
grayish brown, 5 mm in length and I mm in width. The anterlor mucous gland is slightly 
translucent milky white, about 2/5 of the albumen gland in length and about 2/3 of that in width. 
The posterior mucous gland is milky white but pale orange-brown on its middle part, about 315 of 
the albumen gland and about 2/5 of that in width. The prostate in pale orange-yellow color 
originates on slightly posterior left to the posterlor end of the pallial cavity, reaches to the anterior 
part of the pallial floor. Although its width is about 1/6 of the width of the albumen gland, it 
becomes slenderer toward the anterior part. 
Type locality: Okataura, Hachijo Is[and. 
Geographical distribution: Izu-Oshima Island, Hachijo Island, and Kii Peninsula (ttde Higo & 
Goto, 1993). 
Habitat This species is found on the inside of the aperture of the shell of Conus. 
Remarks: 
This species can be included into Odostomia in a narrow sense of conventional conchology 
because of the ovate conic shell with almost smooth surface. Hcwever, this species belongs to 
Brachystomia because of its soft part characters. Brachystomia bullata (Nomura, 1937) is closely 
similar to this species in the shell appearance, but the shell of this species is thinner and smaller 
than that of the former. 
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prachystomia omaensis (Nomura, 1938) 77S;t75:+1/:E F+ (Figs63, 64, 133) 
Odostomia (s. s.) omaensis Nomura, 1938, pp. 17-18, pl. 2, figs. 10a, 10b. 
Odostomia (Evalea) omaensis: Fukuda et al., 1993, p. 73, pl. 47, fig. 331. 
Description: 
Shell (Fig. 133): The shell is ovate conic (uW=1.8), somewhat thin, polished, translucent white. 
The protoconch is 150 ' heterostrophy, smooth, and about 1/2 of it is obliquely immersed in the 
first whorl of teleoconch (Fig. 63a). The whorls of the teleoconch are five in number, with 
somewhat convex walls, separated by distinct and subconstricted sutures. Surface is marked by 
flexuous growth lines and microscopic spiral grooves. Although six distinct spiral grooves are 
cleariy recognized on the first whorl, these grooves become feeble and indistinct on the other 
whorls. The body whorl occupies 680/0 of the shell length, and its periphery is convex. The 
umbilicus is very narrow. Aperture is oval, and occupies 470/0 of the shell length. The columella is 
thick and slightly concave, widen toward its lower end. The columellar fold is single, strong, and 
oblique. The inner wall is covered by very thin cal[us. The outer lip is somewhat thin. Inner 
surface of the whorls is smcoth. 
Operculum (Fig. 63b): The operculum is somewhat thin, and oblong semioval in shape, 
possessing only more or less coarse growth lines. There is a wide, cream-colored spiral band on 
its middle part. Further there is a thin translucent spiral line on the middle of the wide band. The 
area of the wide band is slightly swollen. The other part is slightly translucent yellow, but becomes 
gradually paler toward the margin. 
Head-foot (Fig. 63c, d): The exposed part is translucent white. The cephalic tentacles are long 
triangular, with no tentacular sweilings. The mentum is axe shaped to trapezoid, sometimes 
slightiy concave at the middle of its anterior end. The introvert-proboscis aperture is situated in 
the base of the dorsal side of the mentum. The foot is bifid at its anterior end. The pedal muoous 
gland opening is situated on somewhat posterior to the center of the so[e. This opening is seems 
to be a slit which about one fifth of the sole in lengtrl, and it does not reach to the posterior end of 
the sole. 
Pallial cavity (Fig. 64a): The pallial cavity is moderately long, reaches to about 2/5 of the shell 
iength, and its width is about 1/3 of the length of the pallial oavity. The dorsal and ventral ciliated 
strips continue to nearly posterior end of the pallial cavity. There is no gill. The gland underlying 
the ventral ciliated strip in pale brown to orange-brown coior lies between the posterior part of the 
pa[lial lobe and nearly posterior end of the pallial cavity. The anterior aorta is not visible. The 
pigmented mantle organ is orange-brown with some brown small spots on it, about 1/5 of the 
mantle length. The kidney is translucent white, about 1/2 of the mantle length. 
Alimenta,y system (Fig. 64b): The proboscis sheath is somewhat short and wide. The buccal 
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sac reaches to about 0.6 mm in length and about 0.1 mm in width. The stylet is slightly shorter 
than the buccal sac and about 1/3 of that in width. The primary buccal pump is about 2l3 of the 
buccal sac and about 1.5 times as wide as that. The secondary buccal pump is moderately long, 
about 1.2 times as iong as the buccal sac and about slightly wider than that. The anterior 
esophagus is uneven on its surfa~, about twice as long as the buccal sac and about 4/5 of that in 
width. The posterior esophagus is about 1/2 of the buceal sac in width, while its total length is 
unknown. The salivary gland is somewhat long vermiculate with more or less uneven appearance, 
about twice as long as the buccal sac and about I .2 times as wide as that. The anterior 1/4 of the 
salivary gland becomes wider, and is about I .5 times as wide as its posterior part. The posterior 
end of the salivary gland possesses the tiny globular bladder of the salivary gland and a 
granulated papilla, of which the latter is about 1/10 of the buccal sac and about 1/4 of that in width. 
The [ongitudinal muscle of the anterior esophagus runs separately from the surFace of the 
anterior esophagus. Posterior end of this muscle extends to the anterlor end of the salivary gland. 
The proboscis retractor muscle connects the posterior end of the proboscis sheath with the 
circular muscle, and it is about 1.5 times as long as the buccal sac and about twice as wide as 
that. The middle part of this muscle is attached by the junction of the anterior and posterior 
esophagi. 
Genital system (Fig. 64c): The seminal vesicle is irregular oblong ovate. 0.5 mm in length and 
0.3 mm in width. The albumen gland is translu~nt grayish white, 0.8 mm in length and 0.6 mm in 
width. The anterior mucous gland is s]ightly translucent white, about 2/3 of the albumen gland in 
length and about 1/3 of that in width. The posterior mucous gland is translucent white, with 
polyplicated surface, about 4/5 of the albumen gland and about 1/2 of that in width. The seminal 
receptacle is very small and slender, about 0.2 mm in length and 0.05 mm in width. The prostate 
is pale orange-yellow on fixed specimens. It originates on slightly posterior left to tlle posterior 
end of the pallial cavity, reaches to the anterior part of the pallial floor, and its width is about 1/6 of 
the width of the albumen gland. 
Type locality: Oma, Simokita Peninsula, Aomorl. 
Geographical distribution: Simokita Peninsula south to Kii Peninsula (Pde Higo & Goto, 1993) 
on Pacific coast and northwestern Yamaguchi Prefecture on Japan Sea coast, and Awajishima 
Island (Nomura, 1940). 
Habitat This species inhabits under intertidal zone to depth of 100 m (jde Higo & Goto, 1993). It 
is often recognized on the shell of the species of Nordotis and Turbo. 
Remarks: 
This species is closely similar to 'Odostomia' aomort Nomura, 1938 in shell appearance, 
bvt the former differs from the latter in much more swollen whorls of the shell. 
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Fig. 63. Brachystomia omaensis. 
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Brachystomia reishiocola n. sp. 771+t75:+1/ (Figs65, 136) 
Description: 
Shell (Fig. 136): The shell is ovate conic (~V=2.3), thin, somewhat polished, and translucent 
grayish white. The periostracum is nearly transparent. The protoconch is helicoid, 130 ' 
heterostrophy, smooth, and about 2/3 of it is obliquely immersed in the first whorl of teleoconch 
(Fig. 65a). The whorls of the teleoconch are six in number, with convex wall, and separated by 
distinct and subconstricted sutures. Surtace is marked by flexuous coarse growth lines and 
microscopic ambiguous spiral grooves. The body whorl occupies 570/0 of the shell length, and its 
periphery is rounded. The umbilicus is very narrow. Aperture is oval, and occupies 37010 of the 
shell length. The oolumella is thin and slightly concave, possessing an obsolete oblique 
columellar fold. The inner wall is covered by very thin callus. The outer lip is thin. The upper end 
of outer lip is concave, and forms a shailow sinus. Inner surface of the whorls is smooth. 
Operculum (Fig. 65b): The operculum is somewhat thick, and oblong in shape, possessing more 
or less coarse growth lines but no sculpture on the inner side. There is a wide, cream-colored 
band on the middle part. Further there is a thin translucent spiral line on the middle of the wide 
band. The area of the wide band is slightly swollen. The other part is translucent. 
Head-foot (Fig. 65c): The exposed part is translucent white, but scattered with orange-brown 
small spots on inner and outer lateral areas of the cephalic tentacles and slightly inner area along 
the margin of the sole. A Iarge cluster of the white ce[Is is seen behind the eyes. The cephalic 
tentacles are triangular, with tentacular swellings at their tips. The mentum is axe shaped, 
sculptured by many thin longitudinal furrows on its dorsal surtace. The introvert-proboscis 
aperture is situated on the base of the dorsal side of the mentum. The foot is bifid at its anterior 
end. The pedal mucous giand opening is situated on somewhat posterior to the center of the sole. 
This opening seems to be a slit about 1/3 of the sole in length, and does not reach to the posterior 
end of the sole. 
Pallial cavity: The pallial cavity is moderately long, reaches to about 1/2 of the shell length, and 
its width is about 1/3 of the length of the pal[ial cavity. The dorsal and ventral ciliated strips 
continue to about 3/4 of the pallial oavity. There is no gill. The gland underlying the ventral ciliated 
strip is translu~nt white but partly red-brown, Iies betvVeen the posterior part of the pallial lobe 
and about 3/4 part of the pallial cavity. The anterior aorta is not visible. The pigmented mantle 
organ is bright ye]low but partly dark brown, about 1/6 of the mantle length. The kidney is 
somewhat translucent white, about 2/3 of the mantle length. 
Alimentary system (Fig. 65d): The proboscis sheath is somewhat short and wide. The buccal 
sac reaches to about 0.4 mm in [ength and about 0.1 mm in width. The stylet is slightly shorter 
than the buccai sac and about 1/4 of that in width. The primary buccal pump is about 314 of the 
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buccal sac in length and about 4/5 of that in width. The secondary buccal pump is long, about I .5 
times as long as the buccal sac and twice as wide as that. The anterior esophagus is granulated, 
about twice as iong as the buccal sac and about 1/3 of that in width. The posterior esophagus is 
about 1/3 of the buccal sac in width, while its total length is unknown. Its anterlor part is swollen. 
The salivary gland is vermiculate, twice of the bucoal sac in length and widtil, and becomes 
narrower toward its posterior part. The bladder of the salivary gland is small and irregular. 
posterior part of the longitudinal muscle of the anterior esophagus extends to the anterior end of 
the salivary gland. The proboscis retractor muscle connects the posterior part of the proboscis 
sheath with the circular muscle, and its is as long as the buccal sac and about three times as wide 
as that. The middle part of this muscle is attached by the junction of the anterlor and posterior 
esophagi. 
Genital system: The albumen gland reaches to 1.5 mm in length and 0.8 mm in width. The 
anterior mucous gland is translucent grayish white, about 1/2 of the albumen gland in length and 
about 4/5 of that in width. The posterior mucous gland is white, nearly as long as the albumen 
gland and about 3/4 of that in width. The prostate originates on more or less posterior left to the 
posterior end of the pallial cavity. Although its width is about 1/3 of the width of the albumen gland, 
its total length is unknown. 
Type locality: Yashima [sland. Yanai. Yamaguchi. 
Geographical distribution: Pacific coast from Otsuchi Bay south to Boso Peninsula and Miura 
Peninsula. 
Habitat This species is usually found on red algae of intertidal zone. 
Remarks: 
This species resembles Sinuatodostomia sinuosa (Nomura, 1937) in the presence of the 
sinus on the upper end of the outer lip, but the former differs from the latter because of the white 
shell with more rounded and large body whorl. 
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Fig. 65. Brachystomia reishioco/a. a, Protoconch; b, Operculum; c, Head; d, Anterior alimentary system. 
Scale = 0.2 mm for b, c, d: O.i mm for a. 
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Brachystomia umboniocola (Hori & Okutani, 1995) 47~･'+i:t::rlh,bizt7~+1/~: F+ (Figs 
66, i35) 
Odostomia sp. Nishino et al., 1983, pp. 61-79. 
Boonea umbonioco/a Hori & Okutani, 1 995, pp. 247-258. 
Description: 
Shell (Fig. 135): The shell is oblong ovate conic (LNV=2.8), tflin, polished, and translucent 
grayish white. The protoconch is helicoid, 140 ' heterostrophy, smooth, and about 1/2 of it is 
obliquely immersed in the first whorl of teleoconch. The whorls of the teleoconch are six in 
number, with nearly straight but slight[y convex walls, and separated by distinct and 
subconstricted sutures. Surface is marked by flexuous coarse growth lines and microscopic 
ambiguous spiral grooves. The body whorl occupies 520/･ of the shell length, and its periphery is 
convex. The umbilicus is very narrow. Aperture is oval, and occupies 33･/o of the shell length. The 
columella is somewhat thin and concave, possessing a oblique columellar fold. The inner wall is 
covered by thin callus. The outer lip is somewhat thin, of which upper end is slightly concave and 
forms a very shallow sinus. Inner surface of the whorls is smooth. 
Operculum (Fig. 66b): The operculum is somewhat thick, and oblong ovate in shape, possessing 
more or less coarse growth lines but no sculpture on the inner side. There is a wide, cream-
colored band on the middle part. Further there is a thin and translucent spiral line at the middle 
part of the wide band. The area of the wide band is flat. The other part is slightly translucent 
yellow. 
Head-foot (Fig. 66c): (being observed only in fixed specimens) The exposed part is white, 
presumably translucent white in living condition. The cephalic tentacles are triangular, with no 
tentacular swellings. The mentum is fan shaped. The introvert-proboscis aperture is situated in 
the base of the dorsal side of the mentum. The foot is bifid at its anterior end. Presence of the 
pedal mucous gland opening is unknown. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is moderately long, 
reaches to about 1/3 of the shell length, and its width is about 1/3 of the length of the pallial oavity. 
The dorsal and ventral ciliated strips continue to 1/2-1/3 of the pallial cavity. There is no gill. The 
gland underlying the ventraf ciliated strip in slightly yellowish white color lies between the 
Posterior part of the pallial lobe and 112-1/3 part of the pallial oavity. The anterior aorta is 
somewhat prominent. The pigmented mantle organ is pale yellow but part[y brown, about 1/6 of 
the mantle length. The kidney is pale yellowish white but translucent on its lateral part, about 213 
of the mantle length. 
Alimentary system: The proboscis sheath is somewhat short and wide. The buccal sac reaches 
to about O.3 mm in length and about 0.1 mm in width. The stylet is nearly as long as the buccal 
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sac and about 1/3 of that in width. The primary buccal pump is about 1.5 times as long as the 
bucoal sac and as wide as that. The secondary buccal pump is long, about three times as long as 
the buccal sac and I .5 times as wide as that. The anterior esophagus is 1/2 to 3/4 of the buccal 
sac in width, while its total iength is unknown. The salivary gland is vermiculate and somewhat 
uneven in appearance, 1.7 times as long as the buceal sac and nearly as wide as that. The 
bladder of the salivary gland cannot be seen. Anterior part of the longitudinal muscle of the 
anterior esophagus extends to the anterlor end of the salivary gland, along the salivary duct. The 
proboscis retractor muscle connects the posterior end of the proboscis sheath with the circular 
muscle. Although it is nearly as wide as the buccal sac, its total length is unknown. 
Genital system: (being observed only on fixed specimens) The albumen gland is orange-brown, 
reaches to 0.6 mm in length and 0.2 mm in width. The anterior mucous gland is pale orange, 
about 1/2 of the albumen gland in length and slightly slenderer than that. The posterior mucous 
gland is milky white but orange-brown on its upper part, slightly shorter than the albumen gland 
and about 4/5 of that in width. The prostate in pale orange color originates on more or less 
posterior left to the posterior end of the pallial eavity. It is about 1/3 of the albumen gland in width 
on its posterior part, while its total length is unknown. The blind sac of the copulatory apparatus is 
0.16 mm in diameter (Fig. 66d). 
Type locality Siogama Bay, Miyagi. Kumamoto. 
Geographical distribution: Siogama Bay, northwest Yamaguchi, western Seto Inland Sea, and 
Reihoku, Amakusa. 
Habitat. This species inhabits in sand of lower part of tideland (Nishino et al., 1983). It 
ectoparasites on Umbonium (Suchium) moniliferum (Lamarck, 1822)(Nishino et al., 1983). 
Remarks: 
This species belongs to Blachystomia because of its soft part characters. This species 
resembles "Odostomia" siogamensis Nomura, 1936 in shell appearance, but the former differs 
from the latter in thin shell. 
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Brachystomia suoensis n. sp. ;~;tT~t7~+1/ (Fig 67, 137) 
Description: 
Shefl (Fig. 137): The shell is ovate conic (LNV=2.1), moderately thick, slightly polished, and 
translucent white. The protoconch is helicoid, 135 ' heterostrophy, smooth, and about 1/2 of it is 
obliquely immersed in the first whorl of teleoconch. The whorls of the teleoconch are four in 
number, with slightly convex walls, and separated by distinct and subconstrlcted sutures. Surtace 
is marked by three shallow spira[ grooves and indistinct growth lines. The body whorl occupies 
680/0 of the shell length, and its periphery is convex. The base is sculptured by five spiral grooves. 
The umbilicus is absent. Aperture is ovate, and occupies 440/･ of the shell length. The columella is 
thin and slightly concave, possessing an indistinct columellar fold. The inner wall is covered by 
thin oallus. The outer lip is thin. Inner surface of the whorls is smooth. 
Operculum (Fig. 67a): The operculum is translucently yellow in color, somewhat thick, and 
oblong ovate in shape, possessing more or less coarse growth lines but no sculpture on the inner 
side. 
Head-foot (Fig. 67b): The exposed part is trans[ucent white, soattered by dark brown spots, and 
bears pale brown color on central part of the cephalic tentac[es. The cephalic tentacles are 
triangular, with tentacular pads. The mentum is fan shaped. The introvert-proboscis aperture is 
situated in the base of the dorsal side of the mentum. The foot is bifid at its anterlor end. The 
pedal mucous gland opening is siit-like, extending middle of the sole to the posterior tip of the 
f oot. 
Pallial cavity: The pallial cavity is moderately long, reaches to about 1/2 of the shell length, and 
its width is about 1/2 of the length of the pallial cavity. The dorsal and ventral ciliated strips 
continue to 3/4 of the pallial cavity. There is no gill. The gland underlying the ventral ciliated strip 
is small, ovate in shape, and yellow but partly brown in color. The anterior aorta is distinct. The 
pigmented mantle organ is smail and ovate, yellow but partiy brown, about 1/5 of the mantle 
length. The kidney is pa[e yellowish white, about 2/5 of the mantle length. 
Alimentary system: The proboscis sheath is more or iess long and wide. The buccal sac 
reaches to about 0.3 mm in length and about 0.1 mm in width. The stylet is nearly as long as the 
buccal sac and about 1/4 of that in width. The primary buccal pump is nearly equal to the buccal 
sac in length and width. The secondary buccal pump is about I .5 times as long as the buccal sac 
and nearly equal to that in width. The esophagus is 1/2 of the buccal sac in widtrl, whiie its total 
length is unknown. The salivary gland is vermiculate, three times as long as the buccal sac and 
nearly as wide as that. The bladder of the salivary gland is small and circular. Anterior part of the 
longitudinal muscle of the anterior esophagus extends to the anterlor end of the salivary gland, 
a[ong the salivary duct. Further, a pair of string-Iike muscular fibers connect the anterior end of 
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the salivary gland with the middle part of the proboscis retractor muscle. The proboscis retractor 
mvscle connects the posterior end of the proboscis sheath with the circular muscle. 
Genital system: The albumen gland is opaque grayish white, reaches to 0.6 mm in length and 
0.3 mm in width. The anterior mucous gland is translucently grayish white, about 1/4 of the 
albumen gland in length and slightly slenderer than that. The posterior mucous gland is also 
translucently grayish white, about 4/5 of the albumen gland in iength and width. The copulatory 
apparatus is 0.13 mm in width. 
Type locality: Kuwabara, Tokuyama, Yamaguchi. 
Geographical distribution: Seto Inland Sea coast of Yamaguchi Prefecture. 
Habitat This species inhabits on BaNatia virescens (Reeve, 1844) in rocky places in intertidal 
zone. 
Remarks: 
This species belongs to Brachystomia because of its soft part characters. This species is 
characterized by three narrow spiral grooves on each whorl. 
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Brachystomia lirata (A. Adams, 1860) 'y Ft75;+1/ (Figs 68, 69, 138) 
Isapis li[ata A. Adams, 1861, p. 118. 
Fossarus iwateanus Nomura & Hatai, 1935, p. 36, pl. 2, figs. 7a, 7b. 
Phasianema phycophyl/um Golikov & Kussakin, 1967, p. 72, fig. 54. 
Phasianema lirata: Tsuchida & Hori, 1992, pp. 5-6, fig. 3. 
Description: 
Shell (Fig. i38): The shell is rhombic oval (LjW=1.2), rather thick, not polished, white, and 
sometimes translucent at the outer lip. Periostracum is yellowish brown. The protoconch is small 
and low, about i80 ' heterostrophy, smooth, and about 1/2 of it is immersed in the first whorl of 
teleoconch (Fig. 68a). The whorls of the teleoconch are three in number, with convex walls, 
separated by distinct and constricted sutures. The summit of each whorl is angulated, and the 
area under the suture is narrowly tabulated. Surface is marked by somewhat coarse growth lines 
and strong spiral keels of which interspaces are smooth. The condition of spiral keels of each 
whorl is following: The second whorl has three keels which are equal in width to each other, and 
their interspa~s are narrower than the keel. The third whorl and the upper area of the body whorl 
including periphery have four ones, of which the upper most one on the summit of the whorl is 
very narrow, while the rest ones are equal in width to each other. Their interspaces are more or 
less narrower than the keel. On the interspaces of the keel of the body whorl, another thin spiral 
lirae can often be seen. The body whorl occupies 900/･ of the shell lengtrl. The periphery of the 
body whorl is convex. The base is sculptured by six spiral keel. Although these keels are nearly 
equal in width to each other, they become somewhat narrower and flatter toward the umbilical 
area. Their interspaces are slightly narrower than the keel. The umbilicus is narrow. Aperture is 
semicircular oval, and occupies 740/0 of the shell length. The columella is thick and concave, 
possessing a small transverse columellar fold. The inner wall is covered by thick callus. The outer 
lip is somewhat thick and flexuous because of the spiral keels on the outer surtace. Inner surface 
of the whorls is not sculptured. 
Operculum (Fig. 68b): The operculum is somewhat thick, and oblong in shape with more or less 
coarse growth lines but no sculpture on the inner side. There is a narrow cream-colored spiral 
band on its middle part. The other part is translucent yel[ow, but becomes gradually paler toward 
the margin. 
Head-foot (Fig. 68c): (being obsen/ed only in the fixed specimens) The exposed part is yellowish 
white, presumably translucent white in living condition. The cephalic tentacles are triangular, with 
no tentacular swellings. The mentum is broad heart shaped, slightly concave at the middle of its 
anterior end. The introvert-proboscis aperture is situated on the base of the dorsal side of the 
mentum. The foot is bifid at its anterior end. Presence of the pedal mucous gland opening is 
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u n known . 
Pallial cavity (Fig. 68d): (being observed only on ftxed specimens) The pallial cavity is short, 
about 1/3 of the shell length, and as wide as the length of the pallial cavity. The dorsal and ventral 
ciliated strips continue to nearly posterlor end of the pallial eavity. There is no gill. The gland 
underlying the ventral ciliated strip in pale brown to brown color lies between the posterior part of 
the pallial lobe and nearly posterior end of the pallial cavity. The anterior aorta is short, wide, and 
prominent. The pigmented mantle organ is dark brown, about 1/5 of the mantle length. The 
kidney is pale orange and large, about 2/3 of the mantle length. 
Aljmentary system (Fig. 69a): The proboscis sheath is somewhat short and wide. The buccal 
sac reaches to about 0.6 mm in length and about 0.1 mm in width. The stylet is somewhat slender, 
slightly shorter than the buccal sac and about 1/3 of that in width. The prlmary buccal pump is 
about I .5 times as long as the buccal sac and somewhat wider than that. The secondary buccal 
pump is long, about twice as long as the buccal sac and about slightly wider than that. The 
anterior esophagus is granulated, slightly longer than the buccal sac and about 4/5 of that in 
width. The posterior esophagus is also granulated, about 4/5 of the buccal sac in width, while its 
total length is unknown. The salivary gland is somewhat long vermiculate with more or less 
uneven appearance, about twi~ as long as the buccal sac and about 1.2 times as wide as that in 
width. The anterior 1/4 of the sa[ivary gland becomes wider, and is about I .5 times as wide as its 
posterior part. The posterior end of the salivary gland possesses the tiny globular bladder of the 
salivary gland and a granulated papilla, of which the latter is about 1/10 of the salivary buccal sac 
and about 1/4 of that in width. The longitudinal muscle of the anterior esophagus runs more or 
less separately from the surface of the anterior esophagus, and its anterior part reaches to the 
anterior end of the salivary gland, along the salivary duct. The proboscis retractor muscle 
connects the nearly middle of the proboscis sheath with the circular muscle, and its is about 1.5 
times as long as the buccai sac and about 2/3 of that in width. The anterior part of this muscle is 
attached by the junction of the anterior and posterior esophagi. 
Genital system (Fig. 69b): (being obseNed only on fixed specimens) The seminal vesicle in 
golden white color is irregular oblong ovate and about 0.7 mm in length and O.3 mm in width. The 
a[bumen g[and is translu~nt grayish white, 1.5 mm in length and 0.3 mm in width. The anterior 
mucous giand is yellowish white, about 2/5 of the albumen gland in length and about 1/2 of that in 
width. The posterior mucous gland is milky white but pale yellow on its upper ha[f, about 3/4 of the 
albumen gland and about 1/3 of that in width. The seminal receptacle cannot be seen. The 
prostate in pale yellow color originates on slightly posterior to the posterlor end of the pallial cavity, 
reaches to the anterior part of the pallial floor, and its width is about 1/4 of the width of the 
aibumen gland. The globuiar body in the sac of the copulatory apparatus is slight]y longitudinal[y 
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cleft on its posterior part, about 0.6 mm in length and 0.4 fnm in width. 
Type locality: Off Mishima Island, Hagi, Yamaguchi. 
Geographica/ distribution: Japan Sea coast from southern Maritime (Golikov & Kussakin, 1 967) 
and Soya Cape, south to Mishima Island, Yamaguchi (A. Adams, 1861), and Pacific coast from 
Otsuchi Bay (Tsuchida & Hori, 1992) south to Rikuzen-Takada, (Nomura & Hatai, 1935). 
Habitat This species inhabits in sand of depth of 12 m. Golikolv & Kussakin (1967) recognized 
this species in depth of 3-4 m. 
Remarks: 
Although Adams (1861) described this species as a species of Isapis H. & A. Adams (1854), 
Isapis was synonymized by Iselica Dall, 1918. However, this species is not included into Iselica 
because of the presence of a single colume[lar fold, but belongs to Phasianema. Fossarus 
iwateanus Nomura & Hatai, 1 935 and Phasianema phycophyl/um Golikov & Ku'ssakin, 1967 are 
synonyms of this species. 
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Fig. 68. Brachystomia lirata. a, Protoconch; b, Operculum; c, Head-foot; d, Pallial cavity. 
for d; 0.2 mm for b, c; 0.1 mm for a. 
Scale = 0.5 mm 
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Brachystomia pyramis CA. Adams, 1860) ")JL7+i7f+[/ (Figs 70, 130) 
Odostomia (Evalea) pyramis A. Adams, 1860d, p. 22. 
Description: 
Shell (Fig. 130): The shell is tall ovate conic (uW=2.6), more or less thin, polished, translu~nt 
white. The protoconch is about 180 " heterostrophy, smooth, and about 2/3 of it is immersed in the 
fifst whorl of teleoconch (Fig. 70a). The whorls of the teleoconch are 6 in number, with convex 
walls, separated by distinct and constricted sutures. Surface is marked by three strong spiral 
keels on the first and second whorls and four on the other lower whorls. These spiral keels are 
nearly the same in width to each other. Only fine growth lines are seen on the spiral keels. The 
interspaces of the spiral keels are deep, narrower than the keel, sculptured by distinct fine 
longitudinal lirae. The body whorl occupies 390/0 of the shell length. The periphery of the body 
whorl is convex. The base including the periphery possesses five spiral keels which become 
lower toward the umbilical area. The interspaces of these keels are narrower than the keel. There 
is no umbilicus. Aperture is rhombic oval, and occupies 300/･ of the shell length. The columella is 
thin and nearly straight, possessing an obsoiete columellar fold which cannot be seen from the 
ventral side of the shell. The inner wall is covered by extremely thin callus. The outer lip is thin 
and flexuous because of the spiral keels on the outer surface. Inner surface of the whorls is not 
sculptured. 
Operculum (Fig. 70b): The operculum is somewhat thick, oblong in shape, possessing more or 
less coarse growth lines but no sculpture on the inner side. The growih lines becomes stronger 
on the central part. The color is translucent yel[ow, but becomes gradually paler toward the 
margin. 
Head-foot The exposed part is translucent white. The cephalic tentacles are [ong triangular, with 
tentacular swellings at their tips. The mentum is spatula shaped. The introvert-proboscis aperture 
is situated in the base of the dorsal side of the mentum. The foot is bifid at its anterior end. 
Presence of the pedal mucous gland opening is unknown. -
Pallial cavity: (being obseNed only on fixed specimens) The pallial cavity is moderately long, 
reaches to about 2/5 of the shell length, and its width is about 1/3 of the length of the pallial cavity. 
The dorsal and ventral ciliated strips continue to about 3/5 part of the pallial eavity. There is no gill. 
The gland under[ying the ventral ci[iated strip in pale yellow color lies between the posterior part 
of the pallial lobe and about 3/5 part of the pallial cavity. The anterior aorta is somewhat 
prominent. The pigmented mantle organ is pale yellow but brown on its left marginal part, about 
1/5 of the mantle length. The kidney is pale yellowish white, about 1/2 of the mantle length. 
Alimentary system (Fig. 70c): The proboscis sheath is somewhat short and wide. The buccal 
sac reaches to about 0.4 mm in length and about 0.05 mm in width. The stylet is slightly shorter 
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than the buccal sac and about 1/3 of that in width. The prlmary buccal pump is slender, slightly 
longer than the buccal sac and as wide as that. The secondary buccal pump is el]ipsoid, as long 
as the buccal sac and about twice as wide as that. The anterior esophagus is about 3/5 of that in 
width, while its total length Is unknown. The salivary gland is vermiculate, about I .5 times as long 
as the buccal sac. Its anterior 1/2 of it becomes long oval and slightly slenderer than that. While 
its posterior half is slender with uneven appearance, about 2/3 of that in width. The bladder of the 
salivary gland is papilla-like, about 1/5 of the salivary gland and about 1/4 of that in width. The 
longitudina[ muscle of the anterior esophagus extends to the anterior end of the salivary gland 
along the salivary duct. The proboscis retractor muscle connects the posterior end of the 
proboscis sheath with the circular muscle. It is slightly wider than the buccal sac, while its total 
length is unknown. 
Genital system: (being observed only on fixed specimens) The albumen gland is milky white, 
reaches to 0.7 mm in length and 0.3 mm in width. The anterior mucous gland is white, about 113 
of the albumen gland in length and about 3/5 of that in width. The posterior mucous gland is white 
but translucent pale yellow on its upper half, about 4/5 of the albumen gland and 1/2 to 1/3 of that 
in width. The semina[ receptacle cannot be seen. The prostate in translucent pale yellow color 
originates on slightly posterior to the posterlor end of the pallial cavity, reaches to nearly the half 
of the pallial floor, and its width is about 1/4 of the width of the albumen gland. 
Type locality: Off Mishima Island, Yamaguchi. 
Geographical distribution: Boso Peninsula south to Hachijo Island and Yakushima Island. 
Habitat This species is usually found in red algae of intertidal zone. 
Remarks: 
This species resembles 'Hinemoa' Ievip/ex Laseron, 1959 in appearance and sculpture of 
the shell, but the former differs from the latter in more rounded whorls and large size. An Atlantic 
species, Boonea impressa (Say, 1822) is closely similar to this species in the shell sculpture and 
the long primary buccal pump (White, et a/., 1985; VVise, 1993). 
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Cenus lolaeaA. Adams, 1867 /¥f~+t7~+1/~ 
Synonyms: 
lole A. Adams, 1860; Iolina Baily, 1948. 
Type species: 
lo/e scjtu/a A. Adams, 1860 (M). 
Description: 
Shell: The she[1 is small, ovato-conic. The columella has a single columellar fold. The internal 
surfaoe of the shell is smooth. 
Operculum: The operculum is generally thin, occasionally with a shallow notch at its columellar 
side. There occasionally occurs a narrow spiral ridge on the attached surface. 
Head-foot The subterminal part of the apices of the cephalic tentacle have a tentacular pad. The 
lateral sides of the tentac[es are grooved. The anterior mentum edge is truncate. The introvert-
proboscis aperture is iocated on the dorsal surface of the base of the mentum. The eyes are apart 
from each other. 
Pallial cavity: No secondary gill is present. 
Alimentary system: The salivary glands are globular to vermiculate in appearance. The salivary 
duct from the anterior end of the salivary gland connects the junction between the two buccal 
pumps. 
Genital system: The pal[ial gonoduct is tubular throughout, opens on the anterior right side of the 
foot. Copulatory apparatus corresponds to an empty ciliated blind sac which may mold 
spermatophore. The blind sac has no additional cavity. 
Newous system: Typical for the Pyramidellidae. 
Remarks: 
The type species of this genus, Iolaea scitu/a was investigated anatomically and used for 
definition of this genus. 
This genus had been defined as a group having a ovate conic shell with spiral keels, minute 
longitudinal striae between spiral keels, and an indistinct columellar fold (A. Adams, 1860; Thiele, 
1930; Wenz, 1940). However, in this study revealed that the shell of this genus have variable 
sculptures including obsolete to developed axial and spiral ribs/grooves. 
This genus is characterized by the male apparatus being a blind sac with ciliated inner wall, 
which is a unique characteristic within the Pyramidellidae. Shell morphology is closely similar to 
tha( of the genus Qdostomia, but the shell of this genus tends to be smaller and slenderer than 
that of Odostomia. 
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Iolaea scitula (A. Adams, 1860] /¥1T?+i7~+1/ (Figs 71,72, 140) 
lole scitula A. Adams, 1860, p. 2. 
lolaea scitu/a A. Adams, i868, p. 45, pl. 4, fig. 3. 
Kleinella sulcata: Inaba, 1963, p. 125, pl. 3, fig. 15. 
Description: 
Shell (Fig. 140): The shell is ovate conic (~V=2.3), moderately thick, slightly polished, 
translucent white. The protoconch is about 160 ' heterostrophy, smooth, and about 2/3 of it is 
ob[iquely immersed in the first whorl of teleoconch. The whorls of the teieoconch are 6 in number, 
with slightly convex walls, separated by distinct and constricted sutures. Surface is marked by flat 
spiral keels, of which number is 4 on the upper whorl and 5 on the lower whorls. These keels are 
nearly the same in width to each other. Somewhat coarse growth lines are seen on the spiral 
keels. The interspaces of the spiral keels are about 1/2 of the width of the keel, marked by distinct 
fine longitudinal lirae. The body whorl occupies 550/0 of the shell length. The periphery of the body 
whorl is somewhat acutely rounded. The base possesses abovt 6 flat spiral keels, which become 
ambiguous toward the umbilical area. The interspaces of these keels are narrower than the keel. 
The umbilicus is very narrow. Aperture is oval, and occupies 360/0 of the shell length. The 
columella is thin and slightiy concave, possessing an obsolete columellar fold which cannot be 
seen from the ventral side of the shell. The inner wa[1 is covered by very thin callus. The outer lip 
is somewhat thin and flexuous because of the spiral keels on the outer surtace. Inner surface of 
the whorls is not sculptured. 
Operculum (Fig. 7lb): The operculum is somewhat thick, and ovate in shape with more or [ess 
coarse grovvth lines but no sculpture on the inner side. The color is translucent pale yellow, but 
becomes gradually paler toward the margin. 
Head-foot (Fig. 7lc): The exposed part is translucent white, but sometimes bears pale brown 
color on the basal area of the cephalic tentacles. The cephalic tentacles are triangular, with 
tentacular swellings at their tips. The mentum is axe shaped. The introvert-proboscis aperture is 
situated on the base of the dorsal side of the mentum. The foot is bifid at its anterior end. The 
pedal mucous gland opening is situated on somewhat posterior to the center of trle sole. This 
opening seems to be a slit, and does not reach to the posterior end of the sole. 
Pallial cavity (Fig. 7ld): (being obsewed only on ftxed specimens) The pallial cavity is short, 
reaches to about 1/4 of the shell length, and its width is about 1/2 of the length of the pallial cavity. 
The dorsal and ventral ciliated strips continue to about 2/3 of the pallial cavity, where both join to 
each other. There is no gill. The gland underlying the ventral ciliated strip is pale yellow, 
Possessing many black-brown spherules on its central part, and it lies between the posterior part 
of the pal[ial lobe and about 2/3 part of the pallial cavity. The anterior aorta is somewhat 
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prominent. The pigmented mantle organ is translucent pale yellow, about 1/5 of the mantle length. 
The kidney is pale yellowish white, about 1/2 of trle mant[e length. Well developed prostate can 
be seen on the posterior right part of the pallial floor. 
Alimentary system (Fig. 72a): The proboscis sheath is somewhat short and wide. The buccal 
sac reaches to about 0.3 mm in length and about 0.07 mm in width. The stylet is slightly shorter 
than the buccal sac and about 1/3 of that in width. The primary buccal pump is about 1/2 of the 
buccal sac in length and slightly wider than that. The secondary buccal pump is ellipsoid, slightly 
[onger than the buccal sac and I .3 times as wide as that. The anterlor esophagus is wide and flat, 
about I .5 times as long as the bucca! sac and about 2/3 of that in width. The salivary gland is [ong 
somewhat irregular vermiculate, about 2.5 times as long as the buccal sac and about 2/3 of that 
in width. The bladder of the salivary gland is slender, about 1/4 of the salivary gland and about 1/5 
of that in width. Anterior part of the longitudinal muscle of the anterior esophagus extends to the 
anterior end of the salivary gland, partly along the salivary duct. The proboscis retractor muscle 
connects the midd]e part the proboscis sheath with the circular muscle. Although it is about 213 of 
the buccal sac in width, its total length is unknown. The anterior end of the proboscis retractor 
muscle is attached by the junction of the anterior and posterior esophagi. 
Genital system (Fig. 72b): (being observed only on fixed specimens) The albumen gland is 
yellowish brown, reaches to I .5 mm in length and 0.3 mm in width. The anterior mucous gland is 
pale yellowish white, about i/4 of the albumen gland in length and about 2/3 of that in width. The 
posterior mucous gland is pale yellowish white but partly yellowish brown, slightly shorter than the 
albumen gland and 1/4 to 1/3 of that in width. The seminal receptacle is polished and pale 
yellowish white, about 0.1 mm in diameter. The prostate in pale yellowish white color, originates 
on slight[y posterior left to the posterior end of the pallial cavity, reaches to nearly the posterior 1/2 
of the pa[iial floor, and it is about 1/3 of the albumen gland in width on its posterior part. The pal[ial 
gonoduct can be seen on anterior to the prostate on the pallial floor. 
Type locality: Korea Strait (63 fathoms). 
Geographical distribution: Boso Peninsula, Miura Peninsula, Seto Inland Sea (Inaba, 1963), 
Korea Strait (A. Adams, 1 860). 
Habitat This species is usually found on boulders with a good growth of Pomatoleios kraussi 
(Baird) of intertidal zone. 
Remarks: 
This is the type species of lolaea which is the new name for lole. 
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Iolaea neofelixioides (Nomura, 1936) F~,if7b~ IJ ･c :/t7 ~+1/ (Figs 73, 141) 
Kleine//a neofelixioides Nomura, 1936, pp. 38-39, pl. 3, figs, 17a, 17b. 
Description: 
SheH (Fig. 141): The shell is ovate conic (~V=2.1), somewhat thin, polished, translucent white. 
The protoconch is about 130 ' heterostrophy, smooth, and about 1/2 of it is obliquely immersed in 
the first whorl of teleoconch (Fig. 73a). The surrounding of the umbilical area of the protoconch is 
slightly angulated. The whorls of the teleoconch are 5 in number. The walls of each whorl is 
neariy straight but strongly shouldered at the summit. The suture is distinct and constricted. 
Surtace is marked by conspicuous spiral keels, of which number is 3 on the upper whorl and 4 on 
the lower whorls. These keels are well developed and acute at their top, nearly the same in width 
to each other. The interspaces of the spiral keels are twice to three times as wide as the keel, 
marked by distinct longitudinal lirae. The body whorl occupies 550/･ of the shell length. The 
periphery of the body whorl is somewhat acutely rounded. The base possesses 5 spiral keels, 
which become ambiguous and lower toward the umbilical area. Although their interspaces are 
wider than the keel, the border of keel and interspace becomes ambiguous toward the umbilical 
area. The umbilicus is somewhat wide. Aperture is oval, and occupies 350/0 of the shell length. 
The columel[a is thin and more or less concave, possessing an obsolete columellar fold which 
cannot be seen from the ventral side of the sheli. The inner wall is covered by very thin callus. 
The outer lip is somewhat thin and flexuous because of the spiral keels on the outer surface. 
Inner surface of the whorls is not sculptured. 
Operculum (Fig. 73b): The operculum is somewhat thick, oblong in shape, possessing more or 
less coarse growth lines and no sculpture on the inner side. The growth lines become stronger on 
the central part. The color is translucent yellow, but becomes gradually paler toward the margin. 
Head-foot (Fig. 73c): The exposed part is translucent yellowish white. The cephalic tentacles are 
long trlangular, with tentacular swellings at the tips of them. The mentum is axe shaped, 
sometimes protrudes at the middle of the anterior end. The introvert-proboscis aperture is 
situated on the base of the dorsal side of the mentum. The foot is bifid at its anterior end. The 
pedal mucous gland opening is situated on somewhat posterior of the center of the sole. This 
opening seems to be a slit, and does not reach to the posterior end of the sole. 
PaHial cavity: The pal]ial cavity is short, reaches to about 1/3 of the shell length, and its width is 
about 1/2 of the length of the pallial cavity. The dorsal and ventral ciliated strips continue to about 
2/3 of the pallial cavity, where both join to each other. There is no gill. The gland underlying the 
ventral ciliated strip in purp[e-brown color, Iies between the posterior part of the pallial lobe and 
about 1/2 part of the pallial cavity. The anterior aorta is indistinct. The pigmented mantle organ is 
purple-brown but yellow on its right half part, about 1/3 of the mantle length. The kidney is slightly 
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translucent pale yellowish white, about 1/3 of the mantle length. 
Alimentary system: The proboscis sheath is moderately long and somewhat wide. The buccal 
sac reaches to about 0.6 mm in length and about 0.1 mm in width. The stylet is slender, slightly 
shorter than the buccal sac and 1/3 to 1/4 of that in width. The primary buccal pump is about 113 
of the buccal sac in length and about 1.5 times as wide as that. The secondary buceal pump is 
long ovate, about as long as the buccal sac and 1.2 times as wide as that. The anterior 
esophagus is wide and flat, about 2.5 times as long as the buccal sac and about 2/5 of that in 
width. The posterior esophagus is finely uneven on its surface, about 2/5 of the buccal sac in 
width, while its total length is unknown. The anterior part of the salivary duct once runs out of the 
anterior end of the primary bucoal pump, and then enters the posterior end of the stylet bulb. The 
salivary gland is long and somewhat irregular vermiculate, 1.2 times as long as the buccal sac 
and about 2/3 of that in width (Fig. 73d). The bladder of the salivary gland is slender and irregular, 
about 2/5 of the salivary gland and about 1/4 of that in width. Anterior part of the longitudinal 
muscle of the anterior esophagus extends to the anterior end of the salivary gland, along the 
salivary duct. Two types of the proboscis retractor muscle (prm) are present: The prm I connects 
the posterior end of the proboscis sheath with the circular muscle. This muscle is nearly as long 
as the buccal sac and about twice as wide as that. The prm 11 is a pair of filaments, runs from the 
middle part of the prm I to that of the proboscis sheath, and it is about 1/2 of the buccal sac and 
about 1/4 of that in width. The middle part of the prm I is attached by the junction of the anterior 
and posterior esophagi. 
Genital system: (being observed only on fixed specimens) The albumen gland is pale yellowish 
white, reaches to 1.2 mm in length and 0.3 mm in width. The anterior mucous gland is slightly 
translucent pale yellowish white, about 1/3 of the aibumen gland in length and about 1/2 of that in 
width. The posterior mucous gland is milky white but translucent pale brown on its upper half, and 
is slightly shorter than the albumen gland and about 1/3 of that in width. The prostate in 
translucent brown color, originates on slightly posterior left to the posterior end of the pallial cavity, 
and its width is about 1/2 of the albumen gland on its posterior part. The anterior part of the 
prostate becomes slenderer, reaches to the anterlor part of the pallial floor. 
Type locality: "O-Sima"; Tanabe. Kii Peninsula; Goto islands, Nagasaki. 
Geographical distribution: Otsuchi Bay south to lzu Peninsula and Kii Peninsula (A. Adams, 
1867) on Pacific coast, and Goto Islands (A. Adams, 1867). 
Habitat This species is often found on calcareous algae or red algae of intertidal zone. 
Remarks: This species is similar to lolaea scitula (A. Adams, 1860) in appearance and sculpture 
of the shell, but the former difrers from the latter by narrow and acute spiral keels of the shell and 
short vermiculate salivary gland. 
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Iolaea tantilla (A. Adams, 1863) 7 S ･c i7 f+1/ (Figs. 74, 142) 
Pyfgulina tanti//a A. Adams, 1863, p. 5; Saurin, 1959, p. 253, pl. 5, fig. 9. 
Odostomia (Trabecu/a) tanti//a: Dall & Bartsch, 1906, p. 348-349, pl. 22, fig. 3. 
Description: 
Shell (Fig. 142): The shell is slender conic (~V=3.5), moderately thick, more or less polished, 
white, and slightly translucent. The protoconch is helicoid, 150 ' heterostrophy, smooth, and 
about 2/3 of it is obliquely immersed in the first whorl of teleoconch (Fig. 74a). The surrounding of 
the umbilical area is slightly angu]ated. The whorls of the teleoconch are 5 in number. The wall of 
each wall is somewhat convex, and especially slightly lower part of its middle is swollen. The 
suture is deep and subconstricted. Surtace is marked by more or less flexuous axial ribs which 
reach to 22 in number on the body whorl. The interspaces of the axial ribs are about twice as wide 
as the ribs. The lower half of the interspaces is sculptured by two distinct spiral lirae on the first 
and second whorl, three on the third whorl, and four on the fourth and body whorl. The body whorl 
occupies 530/0 of the shell length, and its periphery is convex. The base is sculptured by 6 
somewhat indistinct spiral lirae and axial ribs which extend from the upper part of the whorl. The 
axial ribs become obsolete toward the umbilical area. The umbilicus is very narrow. Aperture is 
oval, and occupies 330/･ of the shell length. The columella is thin and concave, possessing an 
obsolete oblique columellar fold which can hardly seen from the ventral side of the shell. The 
inner wall is covered by very thin callus. The outer lip is somewhat thin. Inner surface of the 
whorls is smooth. 
Operculum (Fig. 74b): The operculum is somewhat thin, and circular in shape, possessing more 
or less coarse growih [ines and no sculpture on the inner side. The growth lines become strong 
on the centra[ part. The co[or is pale yellowish translucent, but becomes gradually paler toward 
the margin. 
Head-foot (Fig. 74c): The exposed part is translucent white, but scattered with orange spots on 
the outer lateral areas of the cephalic tentacles and slightly inner areas along the margin of the 
sole. The cephalic tentacles are triangu[ar, but they abruptly become narrow at their anterior 
about 1/3 parts toward their tips. There are tentacular swellings at the tips of cephalic tentacles. 
The mentum is axe shaped. The introvert-proboscis aperture is situated on the base of the dorsal 
side of the mentum. The foot is bifid at its anterior end. The pedal mucous g[and opening is 
situated on somewhat posterior to the center of the sole. This opening seems to be a slit, and 
does not reach to the posterior end of the sole. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is somewhat long, 
reaches to nearly as long as the shell length, and its width is about 1/3 of the iength of the pallial 
cavity. The dorsal and ventral ciliated strips continue to about 2/3 of the pallial cavity. There is no 
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gill. The gland underlying the ventral ciliated strip in pale yeliow color, Iies between the posterior 
part of the pa]Iial lobe and about 2/3 part of the pallial cavity. The anterior aorta is prominent. The 
pigmented mantle organ is brown, about 1/4 of the mantle length. The kidney is translucent pale 
yellow, about 2/5 of the mantle length. 
Alimentary system (Fig. 74d): The proboscis sheath is moderately long and more or less wide. 
A few thin muscles arise on the surface of the proboscis sheath. The buccal sac reaches to about 
0.2 mm in length and about 0.03 mm in width. The stylet is about 3/4 of the buccal sac in length 
and about 1/3 of that in width. The primary buccal pump is oval, about 1/2 of the buccal sac in 
length and twice as wide as that. The secondary buccal pump is ellipsoid, about 3/4 of the buccal 
sac in length and nearly the same as that in width. The anterior esophagus is granulated on its 
surface, about twice as long as the buccal sac and slightly wider than that. The posterior 
esophagus is also granulated on its surface, slightly wider than the buccal sac, while its total 
length is unknown. The salivary gland is oval, about 2/5 times as long as the buccal sac and 
neariy the same as that in width. The bladder of the salivary gland is oblong, about 1/4 of the 
salivary gland in length and width. Anterior part of the longitudinal muscle of the anterior 
esophagus extends to the anterior end of the salivary g[ands. The proboscis retractor muscle 
connects the posterior about 1/3 part of the proboscis sheath witll the circular muscle. This 
muscle is about twice as long as the bucca[ sac and slightly wider than that. The middle part of 
this muscle is attached by the junction of the anterior and posterior esophagi. 
Genital system: (being observed only on fixed specimens) The albumen gland is translvcent 
yellowish white, reaches to O.7 mm in length and O.3 mm in width. The anterior mucous gland is 
translucent brown, about 1/3 of the albumen gland in length and 2/3 of that in width. The posterior 
mucous gland is white to transluoent grayish white, slightly shorter than the albumen gland and 
slightly slenderer than that. 
Type locality: "O-Sima"; Tanabe, Kii Peninsula; "Takano-Sima". 
Geographical distribution: Boso Peninsula, Izu Peninsula, Kii Peninsula (A. Adams, 1863) on 
Pacific coast and northwestern Yamaguchi Prefecture on Japan Sea coast, and Viet-Nam (Saurln, 
1 959) . 
Habitat This species is found in sand or red algae of intertidal zone. 
Remarks: 
This species resembles "Chrysallida" tantilloides Nomura, 1938 in appearance and 
sculpture of the shell, but the former differs from the iatter by small number of the axial ribs. 
216 
:f' 
, .~t, 
t. ' 
"s 
.;:' :i: :i':1 , 
,1 , i~ :: 
~h* 
'j:* , 
: r,:i･a: 
 ::,･F･ ' 
. ' .:' f. L 
･ I ~1~, 
'. ~ ,S L1.' 
L 
ct 
m ipa 
'i: ' 
'~i ' 'L' rt' '~:' '*'1' 
* 
. 
,. ' ' ,* 1*, e// :"L "" t*: l": 
tp 
a 
~ ~~ ~~~_(r: 1 ':1_,¥~~~¥¥' 
t"}:"'H1;~;':~l""IL 1~1¥ ~ 
:~¥¥¥~¥~¥~¥~¥ ~ 'l -- " ""~ ~ t';L"~}:"'¥~ ¥ l 
~:;~;'; '~~¥" ¥ ~~~~'~~:" ~I fll~~ri~_ _~~~$~:~~~¥¥¥~ I 
:~~~,d._;i~~~1~?~__;i:1~?~ ,,~1~ ¥ ~1' t 
. /Tt 
1 
l~1_ ¥' 'g' 
/ 
. ¥ t i ;';'~r~:"I~;1'~~~1'- t ¥ Il .:."' ¥t f i ~~~ !//)/"I///;~'r/_:;'-~~~: ~LI~ 
;:~:;;;:;:::;:r~~~~~~:'¥¥'Sl:~~:~ll'~~;:~i:~i;~:~~~¥j~~ I II ~;f 'l~~":' 
'r;t~[l~~?";~/' ; /'? f'rl 1~1//~~1'r//:~i~i"--~' I I 
?"';;. .1 l 
J,, l ' :;:;~'f!17~ l' ' f;;,.dl':_; l"Id"' L / /1;;1 1 I lj""f' ~ t/t d
'ii:1" IJ :1 ~ 
fl'l'r:1;t I ' t_ i l tfdllltlit I tY;1 ' 
 
tL " l:I 
: :/,' 
""'F Lt 
*.L .t 
*.- t S., 
.. ,. t, 
. . tL ' " 
." -i'. 
･*1 :-
aef 
, l:: 
c 
'I't*1' 
, It 
'rl )~75,~:t. )~ 
ps 
.t' . 
L. . ~. 
"" / 
~, t 
7t ' IL:"' 
~~¥~~.~:¥¥;¥¥_¥: { j 
bg ,, t"' 
' 
.~'1.t 
JL' ff 
~r"I 
: :fil'il 
prm 
:~r~l~11)~ll~f;~ ~ I . 
l ., r-t" ; 
. ~~ 
.:" 
~ , mm 
tJL l ..; 
pes ::,/ S~ 
'~{Il} 
4. 
aes 
~~' "J' ~:1. , ~ ,1i: 
' ~ s ~ ~ Q_ Jh 
J= 
~,(~ 
I 
sd 
bsg 
s 
･~ 
d 
bp l 
b p 
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Iolaea alllectuosa (Yokoyama, 1927) 3 :] ;~S;dFU (Figs 75, 76, 143) 
Odostomia (Egilina) al~ectuosa Yokoyama, 1927, p. 420, pl. 47, fig. I O. 
Turbonil/a (Asmunda) a~iectuosa: Oyama, 1973, p. 65, pl. 18, fig. 24. 
Egilina (Presfoniel/a) alliectuosa: Saurin, 1958, p. pl. 2, figs. 15, 16. 
Descri ption: 
Shell (Fig. 143): The shell is ovate conic (L/VV=1.8-3.3), somewhat thin, slightly polished, and 
translucent grayish white. The protoconch is helicoid, 160' heterostrophy, smooth, and about 113 
of it is obliquely immersed in the first whorl of teleoconch (Fig. 75a). The whorls of the teleoconch 
are five in number, with nearly straight walls, separated by distinct and subconstricted sutures. 
Surface is marked by conspicuous axial ribs which are rather straight on the upper whorls but 
flexuous on the lower whorls, and 25 in number on the body whorl. These rlbs are slightly thicken 
at their upper most and lowest ends. The interspaces are smooth, nearly the same or somewhat 
wider than the ribs. One thin spiral lira is situated on the peripheral part of the interspaces of each 
whorl, connects the lower part of axial ribs. The body whorl occupies 560/0 of the shell length, and 
its periphery is somewhat angulated. The axial ribs are crossed by the peripheral spira[ Iirae and 
terminate at slightly lower part of the periphery. The base is marked only by distinct growth lines. 
There is no umbilicus. Aperture is rhombic oval, and occupies 37o/o of the shell length. The 
columella is somewhat thick, slightly concave, possessing an obsolete oblique columel[ar fold. 
The inner wall is covered by thin callus. The outer lip is thin. Inner surface of the whorls is not 
scu I ptu red. 
Operculum (Fig. 75b): The operculum is somewhat thick, and oblong ovate in shape with more 
or less coarse growth lines and no sculpture on the inner side. The color is yellowish translucent, 
but becomes gradually paler towards the margin. 
Head-foot (Fig. 75c, d): Outer lateral parts of the cephalic tentacles, the dorsal surface of the 
mant]e, pallial floor, and the dorsal surface of the metapodium are widely stained by pale black to 
black color, while the other parts are almost translucent white. The cephalic tentacles are long 
triangular, with the tentacular swellings at the tips of them. The mentum is axe shaped. The 
introvert-proboscis aperture is situated on the base of the dorsal side of the mentum. The foot is 
bifid at its anterior end. The pedal mucous gland opening is situated in somewhat posterior of the 
center of the sole, seems to be a slit, and does not reach to the posterior end of the sole. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is moderately long, 
reaches to about 1/3 of the shell length, and its width is about 1/3 of the length of the pallial cavity. 
The dorsal and ventral ciliated strips continue to about 2/3 of the pallial cavity, where both 
presumably join to each other. There is no gill. The gland underlying the ventral ciliated strip in 
pale orange color, Iies between the posterior part ofthe pallial lobe and nearly posterior end of the 
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pallial cavity. The anterior aorta is not visible. The pigmented mantle organ is orange and circular, 
about 1/7 of the mantle length. The kidney is pale grayish white, about 3/4 of the mantle length. 
The other parts are stained by pale black color. 
Alimentary system (Fig. 76a): The proboscis sheath is somewhat short and wide. The buccal 
sac reaches to about 0.2 mm in length and about 0.06 mm in width. The stylet is slightly shorter 
than the buccal sac and 1/3 to 1/4 of that in width. The primary buccal pump is globular, about 4/5 
of the buccal sac in length and slightly slenderer than that. The secondary buccal pump is also 
globular, about 1/2 of the buccal sac and slightly slenderer than that. The anterior esophagus is 
granulated on its surface, about twice as long as the buccal sac and about 2/3 of that in width. 
The posterior esophagus is also granulated on its surface, about 1/3 of the buccal sac in width, 
while its total length is unknown. The salivary gland is globular to ovate, about 1/2 of the buccal 
sac in length and slightly wider than that. The bladder of the salivary gland is tiny globular, about 
i/5 of the salivary gland in length and about 1/4 of that in width. Anterior part of the longitudinal 
muscle of the anterior esophagus extends to the anterior end of the salivary gland. The proboscis 
retractor muscle connects the posterior end of the proboscis sheath with the circular muscle. This 
muscle is twice of the buccal sac in length and width. Anterior part of the proboscis retractor 
muscle is attached by the junction of the anterior and posterior esophagi. 
Genital system: The albumen gland is white, reaches to 1.2 mm in length and 0.3 mm in width. 
The anterior mucous gland is translucent pale brown, about 1/3 of the albumen g]and in length 
and about 1/2 to 2/3 of that in width. The posterior mucous gland is slightly translucent white to 
translucent grayish white, nearly as long as the albumen gland and about 3/4 of that in width. The 
prostate cannot be seen, the thin pallial gonoduct runs to the anterior part of the pallial floor. The 
spermatophore is "3"-shaped, 0.65 mm in length and 0.1 mm in width (Fig. 76b). The anterior end 
of the spermatophore possesses a basal disc for attaching to the shell, while the posterior part of 
it becomes very slender and is twisted (Fig. 76c). Microscopic spermatozoa run out from the 
posterior tip of the spermatophore. 
Type locality: Kurumacho, Tokyo. 
Geographical distribution: Western lzu Peninsula on Pacific coast, and Oshoro Bay, Hokkaido 
and northwestern Yamaguchi Prefecture on Japan Sea coast, and western Seto Inland Sea. 
Habitat This species is usually found on boulders with a good growth of Pomatoleios kraussi 
(Baird) of intertidal zone. 
Remarks: 
This species is similar to lolaea? ultralaeta (Nomura, 1936), /.? quantoana (Nomura, 1937) 
in the sculpture and appearance of the shell, but the former differs from the latter two in small and 
wider sheli. 
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Iolaea eximia (Dautzenberg & Fisher, 1906) tji･c7~ I/i75:+[/ (Figs 77, 144) 
Pyrgulina eximia Dauizenberg & Fischer, 1906, pp. 196-197. 
Mira/da eximia: Saurin, 1958, p. 78, pl. 3, fig. 19. 
Description: 
Shell (Fig. 144): The shel[ is ovato-conic (uW=2.1), moderately thick, slightly polished, and 
translucent white. The protoconch is helicoid, 160 ' heterostrophy, smooth, and about 2/3 of it is 
obliquely immersed in the first whorl of teleoconch (Fig. 77a). The whorls of trle teleoconch are 5 
in number, with nearly straight wal[s, separated by canaliculated and deep sutures. Surrace is 
marked by axial ribs on the upper half part of each whorl and 2 strong spiral keels on the lower 
half of that. The interspaces of the axial ribs are about twice as wide as the ribs, possessing only 
slightly flexvous growth lines. Of the spiral keels, the lower one is almost hidden by the suture 
except on the body whorl. The interspace of the spiral keel is slightly narrower than the keel. The 
area of axial ribs and that of two spiral keels are separated by a deep spiral groove which is 
slightly narrower than the spiral keel. The body whorl occupies 610/0 of the shell length, and its 
periphery is somewhat angulated. The second spiral keel completely appears on the periphery of 
the body whorl. The base is marked by distinct growth lines and 5 flat spiral keels of which 
interspaces are much narrower than keels. The umbilicus is very narrow. Aperture is rhombic oval 
and occupies 38"/･ of the shell length. The columel]a is somewhat thin, slightly concave. The 
columellar fold is obsolete, which can hardly be seen from the ventral side of the shell. The inner 
wall is covered by very thin callvs. The outer lip is somewhat thin. Inner surface of the 
whorls is not sculptured. 
Operculum (Fig. 77b): The operculum is somewhat thick, and ovate in shape, possessing more 
or less coarse growth lines and a strong spiral ridge on the inner side. This ridge is translucent 
yellow and rather wide, protruded especially at its distal end. The color is translucent yellow, but 
becomes gradually paler toward the margin. 
Head-foot (Fig. 77c): The exposed part is translucent white, but scaftered with orange to brown 
spots on the inner laterai areas of the cephalic tentacles, the central part of the mentum, and 
slightly inner areas along the margin of the sole. Further the inner lateral areas of the ~phalic 
tentacles and the sole are dyed pale orange-brown. The cephalic tentacles are triangular, with 
tentacular swellings at their tips. The mentum is axe shaped. The introvert-proboscis aperture is 
situated on the base of the dorsal side of the mentum. The foot is bifid at its anterior end. The 
pedai mucous gland opening is situated on somewhat posterior to tfle center of the sole. This 
opening seems to be a somewhat wide slit, and does not reach to the posterior end of the sole. 
Pallial cavity: The pallial cavity is somewhat long, reaches to about 1/2 of the shell length, and its 
width is about 1/4 of the length of the pallial cavity. The dorsal and ventral ciliated strips continue 
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to about 2/3 of the pallial cavity. There is no gill. The gland underlying the ventral ciliated strip in 
translucent white color, Iies between the posterior part of the pallial lobe and about 2/3 part of the 
pal[ial cavity. The anterior aorta is not visible. The pigmented mantle organ is yellow but partly 
yellowish white and dark brown, about 1/3 of the mantle length. The kidney is pale yellowish white 
about 1/3 of the mantle [ength. There is a tiny and thin brown gland on the middle of the right part 
of the pallial floor. 
Alimentary system (Fig. 77d, e): The proboscis sheath is moderately long and more or less wide 
Several thin muscles arise on the surface of the proboscis sheath. The buccal sac reaches to 
about 0.1 mm in length and about 0.05 mm in width. The stylet is about 2/3 of the buccal sac in 
length and about 1/4 of that in width. The primary buccal pump is about 1/2 of the buccal sac in 
length and nearly as wide as that. The secondary buccal pump is short ova[, about 2/3 of the 
bucoal sac in length and nearly the same as that in width. The anterior esophagus is granulated 
on its surface, about 2.5 times as long as the buccal sac and about 2/5 to 3/5 of that in width. The 
posterior esophagus is also granulated on its surfa~, about 1/2 of the buccal sac in width, while 
its total length is unknown. The salivary gland is vermiculate and more or less uneven in 
appearance, about 5 times as long as the buccal sac and about 1.5 times as wide as that. The 
bladder of the salivary gland is slender, about 1/8 of the salivary gland in length and about 1/2 of 
that in width (Fig. 77e). Anterior part of the longitudinal muscle of the anterior esophagus extends 
to the anterior end of the salivary glands. The proboscis retractor muscle connects the posterior 
about 1/3 part of the proboscis sheath with the circular muscle. This muscle is about 8 times as 
iong as the bucoal sac and nearly as wide as that. The anterior end of this muscle is attached by 
the junction of the anterior and posterior esophagi. 
Genital system: The albumen gland is grayish white, reaches to 0.9 mm in length and 0.3 mm in 
width. The anterior mucous gland is translucent white, and it is about 1/3 of the albumen gland in 
length and about 1/2 of that in width. The posterior mucous gland is white, slightly shorter than 
the albumen gland and about 2/3 to 3/4 of that in width. The seminal receptacle is globular, 0.1 
mm in diameter. 
Type locality: Ben-Son (indo-China). 
Geographical distribution: Boso Peninsula and lzu Peninsula on Pacific coast, northwestern 
Yamaguchi Prefecture on Japan Sea coast, western Seto Inland Sea, and Indo China 
(Dautzenberg & Fischer, 1906; Saurin, 1958). 
Habitat This species is usually found on boulders with a good growth of Pomatoleios kraussii 
(Baird) of intertidal zone. 
Remarks: 
Aithough this species was described as a species of Pyrgulina, it can be included into 
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Miralda in a narrow sense of conventional conchology because of the ovate shell with spiral keels 
on the lower part of the lower part of each whorl and axial ribs on the upper part of that. This 
species is closely similar to "Miralda" gemma (A. Adams, 1861), but the former differs from the 
latter because the former has axial ribs on the upper part of each whorl but not granulated spiral 
keels. 
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Iolaea scopulorum (Watson, 1889) ~;:LX7+t7f+1/ (Figs 76, 145) 
Odostomia scopulorum Watson, 1889, p. 485, pl. 31 , figs 5a-b. 
Description : 
Shell (Fig. 145): The shell is ovate conic (uW=2.2), moderately thick, somewhat polished, 
translucent grayish white. The protoconch is about 110 ' heterostrophy, smooth, and about 213 of 
it is obliquely immersed in the first whorl of teleoconch (Fig. 78a). The whorls of the teleoconch 
are 5 in number, with nearly straight walls, separated by distinct and canaliculated sutures. 
Surface is marked by 3 strong spiral keels. Although these keels are nearly the same in width to 
each other, only the upper two ones are obscurely tuberculated. The interspace between the 
upper most keel and the second one is very narrow, shallow, and linear. While that between the 
second and third keels is deep and slightly narrower than the keel. These interspaces are 
sculptured by distinct longitudinal lirae, while the spiral keels themselves are marked only by fine 
growih lines. The body whorl occupies 590/･ of the shell length. The periphery of the body whorl is 
somewhat angulated, possessing a strong spiral keel which is as wide as the third keel. The 
interspace between the third and peripheral keel is slightly narrower than the keel. A broad and 
shallow spiral groove is situated on the lower part of the peripheral keel, further a broad and flat 
spiral keel is iocated in the lowest part of the base. Whole of the base is sculptured by somewhat 
coarse growth lines. There is no umbilicus. Aperture is rhombic oval, and occupies 38010 of the 
shell length. The columella is thin and slightly concave, possessing an obsolete oblique 
columellar fold which oan hardly be seen from the ventral side of the shell. The inner wall is 
covered by very thin callus. The outer lip is somewhat thin and flexuous because of the spiral 
keels on outer surtace. Inner surface of the whor[s is not sculptured. 
Operculum (Fig. 78b): The operculum is somewhat thick, and ovate in shape, possessing more 
or less coarse growth lines and no peculiar sculpture on the inner side. The growth lines are 
strong on the central part. There are two narrow and translucent yellow bands on the middle part. 
The other part is translucent pale yellow, but becomes gradually paler toward the margin. 
Head-foot (being observed only on fixed specimens) The exposed part is yellowish white, 
presvmably translucent white in living condition. The cephalic tentacles are triangular, with 
tentacular swellings at their tips. The mentum is axe shaped. The introvert-proboscis aperture is 
situated on the base of the dorsal side of the mentum. The foot is bifid at its anterior end. The 
pedal mucous gland opening is situated on posterior part of the sole. This opening seems to be a 
slit, and does not reach to the posterior end of the sole. 
Pallial cavity: (being obsen/ed oniy on fixed specimens) The pallial cavity is moderately long, 
reaches to about 1/2 of the shell length, and its width is about 1/3 of the length of the pallial cavity. 
The dorsal and ventral ciliated strips continue to about 2/3 of the pallial cavity, where both join 
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with each other. There is no gi]1. The gland underlying the ventral ciliated strip in pale yellow color, 
lies between the posterior part of the pallial lobe and about 2/3 part of the pallial cavity. The 
anterior aorta is not visible. The pigmented mantle organ is pale yellow but reddish brown on the 
marginal part, about 1/4 of the mantle length. The kidney is pale yellow, about 2/5 of the mantle 
length. 
Alimentary system (Fig. 78c): The proboscis sheath is moderately long and wide. The buccal 
sac reaches to about 0.2 mm in length and about 0.1 mm in width. The stylet is about 3/4 of the 
buccal sac in length and about 1/4 of that in width. The primary bucoal pump is ellipsoid, nearly 
the same as the buccal sac in length and width. The secondary buccal pump is also ellipsoid, 
about I .5 times as long as the bucoal sac and nearly the same as that in width. The anterior 
esophagus is granulated on its surface, about 3/5 of that in width, while its total length is unknown. 
The salivary gland is uneven oblong oval, I .8 times as long as the buccal sac and nearly as wide 
as that. The bladder of the salivary gland is small. Anterior part of the longitudinal muscle of the 
anterior esophagus extends to the anterior end of the salivary glands. The proboscis retractor 
muscle connects the posterior end of the proboscis sheath with the circular muscle. This muscle 
is about twice as wide as the bucoal sac, while its total length is unknown. 
Genital system: (being observed only on fixed specimens) The albumen gland is milky white, 
reaches to 0.8 mm in length and O.3 mm in width. The anterior mucous gland is pale yellowish 
brown, and it is about 1/4 of the albumen gland in length and about 1/2 of that in width. The 
posterior mucous gland is pale yel]ow, slightly shorter than the albumen gland and about 112 to 
3/4 of that in width. 
Type locality: Honolulu, Hawaii. 
Geographical distrjbution: Okinawa, Ogasawara, and Hawaii (Watson, 1889). 
Habitat. This species is found under stone of intertidal. 
Remarks: 
This species is closely similar to lolaea? suprasculpta (Tenison-Woods, 1877), but the 
former differs from the latter by the slenderer and higher spiral keels. 
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Iolaea okutanii n. sp. 7h~7iz+t7~+1/ (Figs 79, 146) 
Description: 
Shell (Fig. 146): The shell is ovate conic (~V=1 .5), thin, slightly polished, and transparent white. 
The protoconch is about 170 ' heterostrophy, smooth, slightly angulated on the surrounding of its 
umbilical area. About 2/3 of the protoconch is obliquely immersed in the first whorl of teleoconch. 
The whorls of the teleoconch are 3 in number, with slightly convex walls, separated by distinct 
and subconstricted sutures. Surface is marked by fine growth lines and feeble and indistinct spiral 
grooves. The number of spiral grooves is 6 on the first whorl, 6 to 7 on the second whorl, and 12 
to 1 3 on the body whorl. The interspaces of the spiral grooves are apparently equal to each other, 
and are wider than the grooves. The body whorl occupies 75･/o of the shell length. The periphery 
of the body whorl is convex. The base possesses about I O feeble spiral grooves. The umbilicus is 
absent. Aperture is oval, and occupies 460/0 of the shell length. The columella is slightly concave, 
possessing an obsolete oblique columellar fold. The inner wall is covered by very thin eallus. The 
outer lip is thin. Inner surface of the whorls is not sculptured. 
Operculum (Fig. 79b): The operculum is somewhat thin, and oblong in shape, possessing more 
or less coarse growth lines and no sculpture on the inner side. The color is translucent yellow, but 
becomes gradually paler toward the margin. 
Head-foot (Fig. 79c): The exposed part is translucent white. The cephalic tentacles are triangular, 
with rather large tentacular swellings at their tips. The mentum is axe shaped. The introvert-
proboscis aperture is situated on the base of the dorsal side of the mentum. The foot is bifid at its 
anterior end. In crawling condition, the posterlor half of head including the eyes is usually hidden 
by the outer lip of the shelL The pedal mucous gland opening is situated on somewhat posterior 
to the center of the sole. This opening seems to be a short slit which is about 1/6 of the so[e in 
length, and does not reach to the posterior end of the sole. 
Pallial cavity: The pallial cavity is somewhat short, reaches to about 1/3 of the shell length, and 
its width is abovt 1/2 of the length of the pallial cavity. The dorsal and ventral ciliated strips 
continue to about 2/3 of the pallial cavity, where both join with each other. There is no gill. The 
gland underlying the ventral ciliated strlp is transluoent white but pale brown on its right part, Iies 
between the posterior part of the pallial lobe and about 2/3 part of the pallial cavity. The anterior 
aorta is not visible. The pigmented mantle organ is orange-brown but partly white, about 1/4 of 
the mantle length. The kidney is translucent white, about 2/5 of the mantle length. 
Alimentary system (Fig. 79d): The proboscis sheath is moderately long and somewhat slender. 
The bucca[ sac reaches to about 0.25 mm in length and 0.06 mm in width. The stylet is slightly 
shorter than the buccal sac and about 1/4 of that in width. The primary buccal pump is short oval, 
about 1/3 of the buccal sac in lena_th and nearly as wide as that. The secondary buccal pump is 
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long oval, nearly the same as the buccal sac in length and width. The anterior esophagus is 
granulated on its surface, about 1/2 of that in width, while its total lengtrl is unknown. The anterior 
i/3 part of salivary gland is oval, about 2/5 of the buccal sac in length and nearly as wide as that, 
whi!e the posterior 2/3 is vermiculate and uneven, and about 4/5 of the buccal sac in length and 
neariy as wide as that. The posterior end of the salivary gland possesses a tiny papilla-Iike 
muscle and the bladder of the salivary gland. The bladder of the salivary gland is small, about 
1/10 of the length of the salivary gland. Anterior part of the longitudinal muscle of the anterior 
esophagus extends to the anterior end of the salivary glands. The proboscis retractor muscle 
connects the posterior end of the proboscis sheath with the circular muscle. This muscle is about 
twice as wide as the bucca] sac, while its tota[ Iength is unknown. 
Genital system: The hermaphrodite gland is translucent white. The seminal vesicle is oblong, 
pale yellowish white, about 0.25 mm in length and 0.1 mm in width. The albumen gland is 
trans[ucent white, reaches to 0.5 mm in length and 0.3 mm in width. The anterior mucous gland is 
translucent white, and it is about 1/3 of the albumen gland in length and about 1/2 of that in width. 
The posterior mucous gland is transparent to translucent white, slightiy shorter than the albumen 
gland and about 4/5 of that in width. The seminal receptacle is globular, about 0.1 mm in diameter. 
The prostate in translucent white color originates on rather posterior to the pallial cavity, reaches 
to the anterior part of the pallial fioor, and its width is slightly slenderer than the albumen gland on 
its posterior part. 
Type locality: Banda. Tateyama, Tateyama Bay. 
Geographical distribution: Only type locality. 
Habitat This species is found on caloareous algae or red algae of intertidal zone. 
Remarks: 
This is the smallest pyramidellid species of the Japanese species described to date. This 
species is somewhat similar to "Myonia" gavisa Melvill, 1896 in appearance and sculpture of the 
shell, but the former differs from the latter by more smaller shell with a columellar fold. 
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Genus Megastomia Monterosato, 1884 i~~;_･-- i7~+1/~ F+~~ 
S ynon yms: 
Stomega Dall & Bartsch, 1 904. 
Type species: 
Odostomia conspicua Alder, 1 859 (M and SD: Crosse, 1885) 
Description : 
Shell: The shell small and ovate. The columella has a single columellar fold. The inner surface of 
the shell possesses intemal keels, which remain only within the outer lip. 
Operculum: The operculum is thick, with a notch on its columellar side. A well developed, strong 
spiral sculpture occurs on the attached surtace. The middle part of the attached surtace is 
thickened forming opaque yellowish white disc. 
Head-foot No tentacular pad is present on the cephalic tentacles. The lateral sides of the 
tentacles are grooved. The anterior mentum edge is deeply bifid medially. The introvert-proboscis 
aperture is located on the medial cleft of the mentum. The eyes are set adjacent to each other. 
Pallial cavity: No secondary gill is present. 
Alimentary system: The salivary glands are globular to ovate. The salivary duct from the 
anterior end of the salivary gland connects to the junction between the two buccal pumps. 
Genitalsystem: The pallial gonoduct is tubular throughout, opens on the anterior right side of the 
foot. Copulatory apparatus corresponds to a penis contained in the penial sheath opens beneath 
the mentum. No sperm sac is present on the penial sheath. The penial duct opens at the anterior 
distal part of the penis. Two cuticular penial stylets occurs at the tip of the penis. 
Newous system: Typical for the Pyramidellidae. 
Remarks: 
The type species of this genus, Megastomia conspicua was not investigated in the present 
study. However, M. ct. sagamiana and M. makiyamai under the present study are closely simiiar 
to M. conspicua in having an ovate conic shell with smooth surface and internal keels. Therefore, 
anatomical description of this genus adopted the morphologies of these two species in this study. 
Many previous authors defined this genus as a group having conic shell with smooth 
surtace and a single columellar fold (Dall & Bartsch, 1904: Thiele, 1930: Wenz, 1940). However, 
in this study revealed that the sheli of this genus have variable sculptures including spiral keels. 
Together with Marginodostoma and Pyfgulina, this genus differs from the other 
pyramidellid genera in having the eyes set adjacent to each other. Further, this genus with 
Megastomia are peculiar among all pyramidellid genera in having a thickened disc on the 
attached surface of the operculum. Although the anatomy of this genus is almost identical with 
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that of Marginodostomia, this genus is distinguishable from the latter by that the salivary ducts 
enter the buccal pump and then extend to the mouth region. Shell morphology is closely similar to 
that of other genera of the subfamily Odostomiinae, but this genus together with 
Marginodostomia can be distinguished from the others by having intemal keels on the inner 
surface of the outer lip. From Marginodostomia, this genus is barely distinguishable by shallow 
and non-canaliculated sutures. 
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Megastomia cf. sagamiana (Nomura, 1937) it~i~ i7 ~+1/1E: F+ (Figs 15c, 80, 81, 147) 
Description: 
Shell (Fig. 147): The shell is oblong ovato-conic (~V=1.8-2.5), moderately thick, somewhat 
polished, and slightly translucent white. The protoconch is helicoid, 120 ' heterostrophy, smooth, 
and about 1/2 of it is obliquely immersed in the first whorl of teleoconch (Fig. 80a). The whorls of 
the teleoconch are five in number, with somewhat convex walls, and separated by distinct and 
subconstricted sutures. Surface is marked by distinct and somewhat coarse growth lines. The 
upper part of growth lines are flexuous. The body whorl occupies 600/0 of the shell length, and its 
periphery is convex. There is no umbilicus. Aperture is oval, and occupies 380lo of the shell length. 
The columella is somewhat thick and slightly concave, possessing a more or less strong 
columellar fold which is transversely situated. The inner wa]1 is not covered by callus. The outer 
lip is somewhat thin. Inner surface of the outer lip is marked by eight intemal keels. 
Operculum (Fig. 80b): The operculum is thick, and ovate in shape, possessing growth lines and 
a broad volute field. This field is cream-coiored, thick, swollen at its middle part, further 
possesses a strong, well developed spiral ridge. The color of the other part except the field is 
slightiy translucent yellow. The growth lines are fine on the volute field but rather coarse on the 
marginal part. 
Head-foot (Fig. 80c): The exposed part is translucent white. The cephalic tentacies are 
somewhat narrow triangular. The anterior about half part of the mentum is bilobed, becomes 
somewhat tentacular. The introvert-proboscis aperture is situated on the bifid point of the mentum 
An obsolete narrow line runs posteriorly from the anterior end of the mentum, passing the inten/al 
of the eyes. The foot is bifid at its middle of the anterior end. There is no visible pedal mucous 
gland opening. 
Pallial cavity (being obsen!ed oniy on fixed specimens) The pallial cavity is moderately long, 
reaches to about 1/2 of the shell length, and its width is about 1/3 of the length of the pallial oavity. 
The dorsal and ventral ciliated strips continue to about 2/3 of the pal[ial cavity. There is no gill. 
The g[and underlying the ventral ciliated strip in pale yellowish orange color lies between the 
Posterior part of the pallial lobe and nearly posterior end of the pallial cavity. The anterior aorta is 
not visible. The pigmented mantle organ is pale yellowish orange but partly brown, about 1/4 of 
the mantle length. The kidney is pale yellowish orange but partly red-brown, about 2/5 of the 
mantle length. 
Alimentary system (Fig. 8la): The proboscis sheath is somewhat short and wide. The buccal 
sac reaches to about 0.15 mm in length and about 0.1 mm in width. The stylet is nearly as long as 
the buccal sac and about 1/4 of that in width. The primary buccal pump is globular, about 1.5 
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times as long as the buccal sac and about I .5 times as wide as that. The secondary buccal pump 
is ellipsoid, about twice as long as the buccal sac and about I .5 times as wide as that in width. 
The anterior esophagus is granulated, about four times as long as the buccal sac and about 1/5 
of that in width. The posterior esophagus is also granulated, about 1/5 of the buccal sac in width, 
while its total length is unknown. The salivary gland is globular, nearly as long as the buccal sac 
and slightly wider than that. The bladder of the salivary gland is tiny globular. Posterior part of the 
longitudina[ muscle of the anterior esophagus extends to the anterior end of the salivary gland. 
The proboscis retractor muscle connects the posterior 1/3 part of the proboscis sheath with the 
circular muscle. This muscle is about three times as long as the buccal sac and nearly as wide as 
that. The anterior part of this muscle is briefty divided into two filaments and attached by the 
junction of the anterior and posterior esophagi. 
Genital system: (being observed only on fixed specimens) The albumen gland is orange-brown, 
reaches to about I mm in length and 0.6 mm in width. The anterior mucous gland is red-brown, 
about 1/5 of the albumen gland in length and about 2/3 of that in width. The posterior mucous 
gland is translucent grayish yellow, about 1/2 of the a[bumen gland and nearly as wide as that. 
The seminal receptacle is globular and yellowish white, about 0.1 mm in diameter. The short oval 
prostate is situated on the posterior end of the pallial oevity, and it is about 1/5 of the albumen 
gland in length and about i/3 of that in width. The pallial gonoduct runs the ventral surface of the 
prostate and reaches to the anterior part of the pallial floor. The penis is somewhat ellipsoid, 0.35 
mm in length and 0.2 mm in width, possessing red penial stylets on its anterlor end. The penial 
stylets consists of following two types of the stylet: One is slightly flexuous whip-like, 0.25 mm in 
length and 0.05 mm in width. The other is a broad plate with a small hooked projeetion, 0.2 mm in 
length and 0.1 mm in width (Fig. 15c). The penial sheath is somewhat thin, about 1.5 times as 
wide as that, while its tota[ Iength is unknown. The vas deferens partly runs outside of the penial 
sheath (Fig. 81 b). 
Geographjcal distribution: Boso Peninsula. 
Habitat This species is often found in silty sand of intertidal zone. 
Remarks: 
Th[s spec[es shows close affmlty w[th "Odostomia" sagamiana Nomura, 1938. Further this 
species somewhat resembles Megastomia makiyamai (Nomura, 1937) in appearance and 
sculpture of the shell, but the former differs from the latter because the shell is slenderer and the 
suture is less constricted, and one of the penial stylets is broad plate-like. Further the latter 
species apparently distributes northern Japanese water. 
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Megastomia makiyamai (Nomura, 1937) 7t h t / t7 ~+L･:E F+ (Figs 82, 148) 
Odostomia (Odostomia) makiyamai Nomura, 1937, p. 20, pl. 6, figs. 20a, 20b. 
Description: 
Shel/ (Fig. 148): The shell is ovato-conic (LNV=2.1), somewhat thick, polished, and white. The 
protoconch is helicoid, 150 ' heterostrophy, smooth, and about 1/2 of it is obliquely immersed in 
the first whorl of teleoconch (Fig. 82a). The whorls of the teleoconch are five in number, with 
slightly convex walls, and separated by distinct and subconstrlcted sutures. Surface is marked by 
fine growth lines. Slightly upper part of the periphery of each whorl is sculptured by a very 
ambiguous thin spiral groove. The body whorl occupies 590/0 of the shell length, and its periphery 
is convex. The umbilicus is narrow. Aperture is oval, and occupies 370/0 of the shell length. The 
columella is somewhat thick and siightly concave, possessing a more or less strong columellar 
fold which is transversely situated. The inner wall is covered by very thin callus. The outer lip is 
somewhat thin. Inner surfa~ of the outer lip is marked by eight narrow intemal keels. 
Operculum (Fig. 82b): The operculum is thick, and ovate in shape with growth lines and a broad 
volute field. This field is cream-colored, thick, swollen at its middle part, and possesses a strong, 
well developed spiral ridge on its middle part and a thin spiral grcove on inner to the spiral ridge. 
The color of the other part except the field is translucent pale yellow. The growth lines are fine on 
the volute field but rather coarse on the marginal part. 
Head-foot (being observed only on fixed specimen) The exposed part is pale orange, 
presumab]y translucent white in living condition. The cephalic tentacles are triangular. The 
anterior part of the mentum is deeply bilobed, and the tips of the bilobed mentum are slight[y 
widen. The introvert-proboscis aperture is presumably situated on the bifid point of the mentum. 
The foot is bifid at its middle of the anterior end. Presence of the pedal mucous gland opening is 
u n kn own . 
Pallial cavity: As in the other species of Megastomia, a[though it was not obseNed in detail. 
Alimentafy system (Fig. 82c): The proboscis sheath is somewhat short and wide. The buccal 
sac reaches to about 0.15 mm in length and about 0.06 mm in width. The stylet is nearly as long 
as the buccal sac and about 1/3 of that in width. The primary buccal pump is slightly oblong 
globular, about I .2 times as long as the buccal sac and about twi~ as wide as that. The primary 
buccal pump is connected with the posterior part of the buccai sac by a slender tube which is 213 
of the buccal sac and about 2/5 of that in width. The secondary buccal pump is ellipsoid, about 
2.5 times as long as the buccal sac and about 2.5 times as wide as that. The anterior esophagus 
is granulated, about twice as long as the buccal sac and about 1/2 of that in width. The posterior 
esophagus is also granulated, and its width is about 2/3 of the buccal sac on its anterior part but 
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about twice as wide as that on its posterior part. The total length of the posterior esophagus is 
unknown. The salivary gland is ovate, about 2/3 of the buccal sac in length and 1.3 times as wide 
as that. The bladder of the salivary gland is small globular, about 1/5 of the salivary gland in 
length and about 1/3 of that in width. The anterior part of the longitudinal muscle of the anterior 
esophagus extends to the anterior end of the salivary gland, along the salivary duct. The 
proboscis retractor musc[e connects the middle part of the proboscis sheath with the circular 
muscle. This muscle is s[ightly slenderer than the buccal sac, while its total [ength is unknown. 
The anterior end of this muscle is attached by the junction of the anterior and posterior esophagi. 
Genital system: (being observed only on fixed specimens) The albumen gland is pale orange-
brown, reaches to about I .5 mm in length and 0.7 mm in width. The anterior mucous gland is pale 
orange-brown, about 1/5 of the albumen gland in length and about 2/3 of that in width. The 
posterior mucous gland consists of anterior upper brown part, milky white middle part, and pale 
pink [ower to posterior part, and it is about 2/3 of the albumen gland and about 4/5 of that. The 
seminal receptacle is globular and yellowish white, about 0.2 mm in diameter. The penis is 
ellipsoid, 0.45 mm in length and 0.2 mm in width, possessing two red penial stylets on its anterior 
end. The penial stylets are slightly cuNed whip-like, 0.2 mm in length and 0.05 mm in width. The 
penial sheath is somewhat thin, about I .7 times as wide as that, while its total length is unknown, 
possessing an ovate sperm sac on its anterior part. The sperm sac is 0.19 mm in [ength and 0.13 
mm in width. Almost part of the vas deferens runs outside of the penial sheath (Fig. 82d). 
Type locality: Siogama Bay, Miyagi. 
Geographica distribution: Soya Cape, Rishiri Island, and Siogama Bay (Nomura, 1937). 
Habitat This species was recognized in sand of depth of 12 m. 
Remarks: 
This species is closely similar to "Odostomia" vero Nomura, 1937, but the former differs 
from the latter by the thinner shell. 
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Megastomia ficara (Bartsch, 1915) [/-JL7+i71+1/ (Figs 83, 84, 149) 
Odostomia (Menestho) jcara Bartsch, 1915, pp. 88-89, pl. 16, fig. I . 
Menestho (Oscil/a) bosyuensis Nomura, 1938, p. 69, pl. 15, figs. 124a,124b. 
Osci//a bosyuensis: Saurin, 1961 , p. 253, pl. I , fig. 12. 
Description : 
Shell (Fig. 149): The shell is ovate conic (~V=2.3), thick, somewhat polished, and white. The 
protoconch is 90 ' heterostrophy, smooth, and about 1/2 of it is immersed in the first whorl of 
teleoconch (Fig. 83a). The whorls of the teleoconch are six in number, with nearly straight walls, 
separated by deep and constricted sutures. Surface is marked by three strong spiral keels. Of 
these keels, the upper most one is slightly narrower than the second and the third ones, the latter 
two are the same in width to each other. The interspaces between the first and the second keel is 
very narrow and shallow, while the other interspaces are deep and as wide as the second and the 
third keels. The body whorl occupies 500/･ of the shell length. The periphery of the body whorl is 
rounded. The base including the periphery possesses five spiral keels, which become obsolete 
and ambiguous toward the umbilical area. The interspa~s of these keels are nearly the same as 
the width of the keels. The umbilicus is narrow. Aperture is oval, and occupies 310/･ of the shell 
length. The columella is thick and slightly concave, possessing a strong transverse fold. The 
inner wall is covered by thin callus. The outer lip is somewhat thick. Inner surface of the outer lip 
is marked by five internal keels. 
Operculum (Fig. 83b): The operculum is thick, and ovate in shape with growth lines and a broad 
volute field. This field is cream-colored, thick, swollen at its middle part. A strong, well developed 
spiral ridge is situated on the middle part of this field, further a thin spiral groove is present on 
inner to the spirai ridge. This field has sunk at its distal area. The color of the otiler part except the 
field is slightly translucent yellow. The growth lines are fine on the volute field but are rather 
coarse on the marginal part. 
Head-foot (Fig. 83c): The exposed part is translucent white. The cephalic tentacles are long and 
narrow triangular. The anterior about haff part of the mentum is bilobed, becomes somewhat 
tentacular. The introvert-proboscis aperture is situated on the bifid point of the mentum. A narrow 
line runs posteriorly from the anterior end of the mentum, passing the inteNal of the eyes. The 
foot is bifid at its middle of the anterior end. There is no visible pedal mucous gland opening. 
Pallial cavity: (being observed only on fixed specimens) The pallial oavity is somewhat long, 
reaches to about 1/2 of the shell length, and its width is about 1/4 of the length of the pallial cavity. 
The dorsa] and ventra[ ciliated strips continue to about 3/4 of the pallial cavity. There is no gill. 
The gland underlying the ventra[ ciliated strip in pale yellow-orange color lies between the 
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posterior part of the pallial lobe and nearly posterior end of the pallial cavity. The anterior aorta is 
prominent. The pigmented mant[e organ is pale yellow but partly pale brown, about 1/4 of the 
mantle length. The kidney is red-brown to orange-brown, about 2/5 of the mantle length. 
Alimentary system (Fig. 84a): The proboscis sheath is somewhat short and wide. The buccal 
sac reaches to about 0.2 mm in length and about 0.1 mm in width. The stylet is slightly shorter 
than the buccal sac and about 1/3 of that in width. The primary buceal pump is oval, about 213 of 
the buccal sac in length and slightly slenderer than that. The secondary buccal pump is ellipsoid, 
about I .5 times as the buccal sac in length and width. The salivary duct is thick, about I .5 times 
as long as the buccal sac and about 2/5 of that in width. The salivary gland is slightly oblong 
globular, about 2/3 of the bucca[ sac in length and width. The bladder of the salivary gland is 
sma[[ globu[ar, about 1/5 of the salivary gland in length and about 1/3 of that in width. The 
proboscis retractor muscle connects the posterior end of the proboscis sheath with the circular 
muscle. This muscle is nearly as wide as the buccal sac, while its total length is unknown. 
Genital system: (being observed only on fixed specimens) The albumen gland is orange-brown, 
reaches to about I mm in length and 0.4 mm in width. The anterior mucous gland is red-brown, 
about 1/6 of the albumen gland in length and about 1/2 of that in width. The posterior mucous 
gland is pale orange, about 1/2 of the albumen gland and about 5/6 of that in width. The seminal 
receptacle is globular and white, about 0.1 mm in diameter. The prostate is pale orange, about 
1/4 of the albumen gland in width, while its total length is unknown. The penis is irregular oblong, 
about 0.3 mm in length and 0.2 mm in width, possessing red penial stylets on its anterior end. 
The penial stylets consists of following two types of the stylet: One is slender tubular, 0.21 mm in 
length and 0.02 mm in width. The other is wide beak-like, O.14 mm in length and 0.17 mm in width. 
The penial sheath is somewhat thin, about slightly wider than the penis, while its total length is 
unknown. The vas deferens runs outside of the penial sheath (Fig. 84b). 
Type locality: Port Alfred. South Africa. 
Geographical distribution: Boso Peninsula, Miura Peninsula, Izu Peninsula, Izu-Oshima Island, 
Tosa, north Nagato ooast, and south Africa (Bartsch, 1915). 
Habitat This species inhabits in silty sand of crevice of rock, or tide pool. 
Remarks: 
Although Bartsch (1915) described this species as a species of Odostomia, it should be 
included Megastomia because of affinity of soft part morphology to other species of Megastomia. 
Menestho (Oscilla) bosyuensis Nomura, 1938 is a synonym of this species. This species is 
similar to "Odostomia (Evalea)" Iirata A. Adams, 1860 in appearance and sculpture of the shell, 
but the former differs from the latter by unequal spiral keels of the shell. 
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Fig. 83. Megastomia ticara, a, Protoconch; b, Operculum; c, head. Scale = 0.2 mm for b, c; 0.1 mm for a 
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Genus Marginodostomia Nomura, 1936 :t IJ 4 l/i7~+t/:E F+~ 
Type species: 
Odostomia suturamarginata Nomura, 1 936 (OD). 
Description : 
She/1: The shell small, ovato-conic. The columella has a single columellar fold. The inner surface 
of the shell possesses internal keels, which remain only within the outer lip. 
Operculum: The operculum is thick, with a notch on its columellar side. A well developed, strong 
spiral scu[pture occurs on the attached surtace. The midd[e part of the attached surrace is 
thickened forming opaque yellowish white disc. 
Head-foot. No tentacular pad is present on the cephalic tentacles. The anterior mentum edge is 
deeply bifid media]ly. The introvert-proboscis aperture is located on the medial cleft of the 
mentum. The eyes are set adjacent to each other. 
Pallial cavity: No secondary gill is present. 
Alimentary system: The salivary glands are globular to ovate. The salivary duct from the 
anterior end of the salivary gland connects to the stylet bulb. 
Genital system: The pallial gonoduct is tubular throughout, opens on the anterior right side of the 
foot. Copulatory apparatus corresponds to a penis contained in the penial sheath opens beneath 
the mentum. No sperm sac is present on the penial sheath. The penial duct opens at the anterior 
distal part of the penis. A single cuticular penial stylet occurs at the tip of the penis. 
Newous system: Typical for the Pyramidellidae. 
Remarks: 
The type species of this genus. Marginodostomia suturamafginata was not investigated in 
the present study. However, M. tenera under the present study is closely similar to M. 
suturamarginafa in having an elongated ovate conic shell with smooth surface, deeply 
canaliculated sutures, and intemal keels on the inner surface of the outer lip. Therefore, 
anatomical description of this genus adopted the morphologies of M. tenera in this study. 
This genus had been established as a group having ovate conic shell with smooth surface 
and canaliculated sutures (Nomura, 1936). This definition is also acceptable for the species 
under the present study. 
Although the anatomy of this genus is almost identical with that of the genus Megastomia, 
this genus can be distinguishable from the latter by that the salivary ducts connect directly to the 
mouth region. Shell morphology of this genus is peculiar within the Odostomiinae in having 
deeply oanaliculated sutures. 
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Marginodostomia tenera (A. Adams, 1860) X~]~/i7f+1/:E: F+ (Figs 85, 86, 150) 
Odostomia tenella A. Adams, 1860d, p. 21 . 
Odostomia (Marginodostomia) tenera: Kuroda & Habe, 1971 , p. 444, pl. 114, fig. 7. 
Description: 
Shell (Fig. 150): The shell is tall regulariy conic (L/W=2.4), thick, polished, and snow white. The 
protoconch is helicoid, 130 ' heterostrophy, smooth, and about 1/3 of it is obliquely immersed in 
the first whorl of teleoconch (Fig. 85a). The whorls of the teleoconch are seven in number, with 
slightly nearly straight walls, and separated by widely and shanoly canaliculated and constricted 
sutures. Surface is marked by fine growih lines and very fine microscopic spiral grooves. The 
body whorl occupies 500/･ of the shell length, and its perlphery is angulated. The umbilicus is 
narrow. Aperture is rhombic oval, and occupies 330/0 of the shell length. The columella is 
somewhat thick and slightly concave, possessing a strong columellar fcld which is transversely 
situated. The inner wall is covered by very thin callus. The outer lip is somewhat thin. Inner 
surface of the whorls is marked by seven internal keels. 
Operculum (Fig. 85b): The operculum is thick, and ovate in shape, possessing growth lines and 
a broad volute field. This field is cream-colored, thick, swollen at its middle part, further 
possesses a strong, well developed spiral ridge on its middle part and a thin spiral groove on 
inner to the spiral ridge. This field has sunk at its distal area. The color of the other part except the 
field is slightly translucent yellow. The growth lines are fine on the volute field but rather coarse on 
the marginal part. 
Head-foot (Fig. 85c): The exposed part is translucent white. The ~phalic tentacles are long and 
narrow triangular. A cluster of the white cells is seen at posterior part the eyes. The anterior about 
half part of the mentum is bilobed, and becomes somewhat tentacular. The introvert-proboscis 
aperture is situated on the bifid point of the mentum. An obsolete narrow line runs posteriorly from 
the anterior end of the mentum, passing the inteNal of the eyes. The foot is bifid at its middle of 
the anterior end. There is no visible pedal mucous gland opening. 
Pallial cavity: The palliai cavity is somewhat short, reaches to about 1/3 of the shell length, and 
its width is about 2/5 of the length of the pallial cavity. The dorsal and ventral ciliated strips 
continue to about 2/3 of the pallial cavity, where both join to each other. There is no gill. The gland 
underlying the ventral ciliated strip in pale purple-brown co[or lies between the posterior part of 
the pa]lial iobe and about 2/3 part of the pal[ial cavity. The anterior aorta is not visible. The 
pigmented mantle organ is purple-brown but partly bright vermilion-orange, about 1/4 of the 
mantle length. The kidney is pale yellowish white, about 1/2 of the mantle length. 
Alimentaly system (Fig. 86a): The proboscis sheath is somewhat short and wide. The buccal 
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sac is oval, reaches to about 0.2 mm in length and about 0.1 mm in width. The stylet is slightly 
shorter than the buccal sac and about 1/6 of that in width. The primary buccal pump is oval, 
near[y as long as the buccal sac and about I .5 times as wide as that. The primary buccal pump is 
connected with the posterior part of the buccal sac by a slender tube which is I .4 times as long as 
the buccal sac and about 2/5 of that in width. The secondary buccal pump is oval, about I .5 times 
as long as the buccal sac and 1.8 times as wide as that. The anterior esophagus is flat and 
granulated, about three times as long as the buccal sac and about 3/5 of that in width. The 
posterior esophagus is also flat with somewhat uneven surface, and its width is about 1/2 of the 
bucoal sac. The total length of the posterior esophagus is unknown. The salivary duct is thick, 
reaches directly to the posterior part of the buccal sac. The salivary gland is globular, about 314 of 
the buccal sac in length and 1.3 times as wide as that. The bladder of the salivary gland is small 
globular, about 1/5 of the salivary gland in length and width. Anterior part of the longitudinal 
muscle of the anterlor esophagus extends to the anterior end of the salivary gland. The proboscis 
retractor muscle connects the posterior end of the proboscis sheath with the circular muscle. This 
muscle is about four times as long as the buccal sac and as wide as that. The anterior about 113 
part of this muscle is attached by the junction of the anterior and posterior esophagi. 
Genital system: The albumen gland is translucent pale grayish white, reaches to about 2 mm in 
length and I .5 mm in width. The anterior mucous gland is slightly translucent grayish brown, 
about 1/2 of the albumen gland in length and about 2/3 of that in width. The posterior mucous 
gland is translucent grayish white oolor, about 1/2 of the albumen gland and as wide as that. The 
seminal receptacle in pale yellowish brown color is small globular, about 0.2 mm in diameter. The 
prostate is well developed, reaches to the anterior part of the pallial floor. The penis is oblong oval 
0.45 mm in length and 0.2 mm in width, possessing a red penial stylet on its anterior end. The 
penial stylet is tiny and short papilla-like. The penial sheath is somewhat thin, about 2.5 times as 
wide as the penis, while its total length is unknown, possessing a globular sperm sac on its 
anterior part. The sperm sac is 0.15 mm in diameter (Fig. 86b). 
Type locality: Tsushima, Nagasaki. 
Geographical distribution: Hakodate, Otsuchi Bay, Sagami Bay (Kuroda & Habe, 1971), and 
Tsushima (A. Adams, 1860). 
Habitat. This species is found in silty sand of depth of 6-11 m. 
Remarks: 
This species is closely similar to Marginodostomia subangulata (A. Adams, 1860) in shell 
appearance, but the former diWers from the latter by the shorter shell with less angulated 
periphery. 
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Fig. 85. Marginodostomia tenera. a, Protoconch; b, Operculum; c, Head. 
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Marginodostomia tenera. a, Anterior alimentary system; b, Copulatory apparatus. Scale = 0.1 mm. 
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Genus PyrgulinaA. Adams, 1863 7b:r;( i7~+[/~~ 
S ynon ym: 
Pyagulina Powell, 1927 
Type species: 
Chfysallida casta A. Adams, 1861 (SD: Dall & Bartsch, 1904) 
Description: 
Shell: The shell small, ovato-conic to elongate conic. The columella has a single columellar fold. 
The inner surface of the shell sometimes possesses internal kee[s, which remain onfy within the 
outer lip. 
Operculum: Thickness of the operculum varles among species. The columellar side of the 
operculum sometimes has a notch. On the attached surface, there sometimes occur a well 
developed, strong spira[ ridge. 
Head-foot No tentacular pad is present on the cephalic tentacles. The anterior mentum edge is 
deep[y bifid medially. The introvert-proboscis aperture is located on the medial cleft of the 
mentum. The eyes are set adja~nt to each other. 
Pallial cavity: No secondary gill is present. 
Alimentary system: The salivary glands are globular to oblong ovate. The salivary duct from the 
anterior end of the salivary gland connects to the junction between the two buccal pumps. 
Genital system: The pallial gonoduct is tubuiar throughout, opens on the anterior right side of the 
foot. Copulatory apparatus corresponds to a penis contained in the penial sheath opens beneath 
the mentum. The sperm sac sometimes occurs on the middle to part of the dorsal wall of the 
penial sheath. The penial duct opens at the anterior to posterior part of the penis and becomes an 
open groove along the dorsal part of the penis, so that the penis bears oblong scoop-like 
appearance. Sometimes the penis has a complicated, Iabyrinthine narrow lumen within, and 
many minute cuticular cones everywhere on its surface. 
Newous system: Typical for the Pyramidellidae. 
Remarks: 
The type species of this genus, Pyrgulina casta was not investigated in the present study. 
However, P. pseudalveata. P costulata, and P pulche/la under the present study are closely 
similar to P casta in having an ovate conic shell with conspicuous axia[ ribs and fine spiral lines 
between axial ribs. Therefore, anatomical description of this genus adopted the morphologies of 
these three species in this study. 
Many previous authors defined this genus as a group having and ovate conic shell with 
axial ribs and fine spiral lines (A. Adams, 1863; Thiele, 1930; Wenz, 1940; Laseron, 1959). Such 
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a definition is aiso acceptable for all the species under the present study. 
Although the anatomy of this genus is almost identical with that of the genus Megastomia, 
this genus is distinguishable from the [atter by absence of thickened disc on the attached surface 
of the operculum. Shell morphology is unique within the subfamily Odostomiinae in having 
conspicuous axial ribs and fine spiral lines between axial ribs. 
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Pyrgulina costulata(Dunker, 1860) 7･'/'Fli7f+1/ (Figs 87, 151) 
Odostomia costulata Dunker, 1860, p. 233; Dunker, 1861 , p. 16, pl. 2, fig. 15. 
Odostomia costulafa: Tryon, 1886, p. 364, pl. 79, fig. 83: Janssen, 1993, p. 408, pl. 6, fig. 49. 
Description: 
Shell (Fig. 1 51): The shell is oblong ovate (uW=2.5-2.6), thick, slightly polished, milky white, and 
somewhat translucent. The protoconch is helicoid, about 140 ' heterostrophy, smooth, and about 
1/2 of it is obliquely immersed in the first whorl of teleoconch (Fig. 87a). The whorls of the 
teleoconch are six in number, with slightly convex walls, and separated by subconstricted sutures. 
Surface is marked by slightly flexuous axial rlbs which reach to 26 in number on the body whorl. 
The axial ribs are thicken and feebly tuberculated at their upper end. The interspaces of the axial 
ribs are as wide as the ribs, scu[ptured by about ten distinct spiral lirae. The body whorl occupies 
510/･ of the shell length, and its periphery is convex. The base is sculptured by spiral lirae and 
axial ribs which extends from the upper part of the body whorl. These sculptures become 
obsolete toward the umbilical area. There is no umbilicus. Aperture is oval, and occupies 30010 of 
the shell length. The columella is somewhat thin and slightly conoave, possessing a somewhat 
strong columellar fold which is transversely situated. The inner wall is not covered by callus. The 
outer lip is somewhat thin. Inner surfa~ of the outer lip is marked by two strong internal keels. 
Operculum (Fig. 87b): The operculum is somewhat thin, and rhombic ovate in shape, 
possessing more or [ess coarse growth lines and no sculpture on the inner side. The color is 
trans!ucent paie yellow, but becomes graduaily paler toward the margin. 
Head-foot (Fig. 87c): The exposed part is translucent white, but the posterior outer lateral part of 
each eye is dyed pale orange color. A thin black dotted line extends posteriorly from the posterior 
part of each eye. The cephalic tentacles are somewhat narrow triangular. The anterior part of the 
mentum is deeply bilobed. The introvert-proboscis aperture is presumably situated on the bifid 
point of the mentum. An obsolete narrow line runs posteriorly from the anterior end of the mentum 
passing the interval of the eyes. The foot is bifid at its middle of the anterior end. There is no 
visib[e pedal mucous gland opening. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is moderately long, 
reaches to about 2/5 of the shell length, and its width is about 1/3 of the length of the pallial cavity. 
The dorsal and ventral ciliated strips continue to about 2/3 of the pallial cavity. There is no gil]. 
The gland underlying the ventral ciliated strip in pale yellow color lies between the posterior part 
of the pallia] Iobe and about 2/3 part of the pallial cavity. The anterior aorta is somewhat 
prominent. The pigmented mantle organ is reddish brown, about 1/4 of the mantle length. The 
kidney is pale yellowish white, about 1/3 of the mantle length. 
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Alimentary system (Fig. 87d): The proboscis sheath is short and wide. The buccal sac reaches 
to about 0.3 mm in length and about 0.15 mm in width. Some dark brown and small globular 
glands are present in the buccal sac. The stylet is slightly shorter than the buccal sac and about 
1/5 of that in width. The primary buccal pump is long oval, about 1.3 times as long as the buccal 
sac and about 2/3 of that in width. The secondary buccal pump is aiso long oval, about 3 times as 
long as the buccal sac and about 2/3 of that in width. The anterlor esophagus is granulated, about 
twice as long as the buccal sac and about 1/2 of that in width. The posterior esophagus is more or 
less smooth, slightly slenderer than the anterior esophagus, while its total length is unknown. The 
salivary gland is oblong ovate, about 1.5 times as long as the buccal sac and about 2/3 of that in 
width. The bladder of the salivary gland is slender, about 1/5 of the salivary gland in length and 
about 1/3 of that in width. Anterior part of the longitudinal muscle of the anterior esophagus 
extends to the anterior end of the salivary gland. The proboscis sheath retractor muscle connects 
the posterior end of the proboscis sheath with the circu[ar muscle, and is nearly as wide as the 
buccal sac, while its total length is unknown. The anterior part of this sheath is attached by the 
junction of the anterior and posterior esophagi. 
Genital system: (being observed only on freezed specimens) The hermaphrodite gland is pale 
yellowish white. The seminal vesicle is pale yellow and long oval. The albumen gland is 
translucent white, reaches to about 1.5 mm in length and 0.5 mm in width. The anterior mucous 
gland is translucent pale brown, about 1/3 of the albumen gland in [ength and nearly as wide as 
that. The posterior mucous gland is translucent grayish white, about 2/5 of the albumen gland and 
nearly as wide as that. The seminal receptacle in white color is globular, about 0.15 mm in 
diameter. The prostate is slender, extends to the anterior part of the pallial floor. The penis is 
oblong oval, about 0.5 mm in length and 0.05 mm in width, possessing neither penial stylet nor 
penial denticules. The penial sheath is long and about twice as wide as the penis, while its total 
length is unknown (Fig. 87e). 
Type locality: "Japan". 
Geographical distribution: Izu-Oshima, North Nagato coast, western Seto Inland Sea, Tosa 
and Amami-Oshima Island south to Miyako Island. 
Habitat This species is found under stones of sandy places of depth of 5-10 m. 
Remarks: 
Although "Odostomia" amanda Garrett, 1873 and "Odostomia" densecostata Garrett, 1 873 
are closely simi]ar to this species in appearance and sculpture of the shell, the former has much 
feebler columellar fold, and the shell of the latter species is very thin and translucent. 
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Fig. 87. Pyrgulina costulata. a, Protoconch; b, Operculum; c, Head; d, Anterior alimentary system; 
e, Copulatory apparatus. Scaie = O.2 mm for b, c, d, e; 0.1 mm for a. 
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Pyrgulina pseudalveata (Nomura, 1936) A~/F:14 h 7b~Tt71+1/ (Figs 88, 89, 152) 
Ch!ysallida (Pyrgulina) pseudalveata Nomura, i936, p. 23, pl. 4, figs 23, 24. 
Chrysa/lida (Pyrgiscus) ovumformis Nomura, 1938, p. 36, pl. 5, figs. 42a, 42b. 
Pyrgulina ovumformis: Inaba, 1963, p. 124, pl. 3, fig. 10. 
Pyrgulina consobrtna: Inaba, 1963, p. 124, pl. 3, fig. il. 
Description: 
Shell (Fig. 152): The shell is ovate conic (L/VV=1 .6-2.3), moderately thick, more or less polished, 
white, and slightly translu~nt. The protoconch is helicoid, about 130 ' heterostrophy, smooth, 
and about 1/2 of it is obliquely immersed in the first whorl of teleoconch (Fig. 88a). The whorls of 
the teleooonch are five in number, with convex walls, and separated by distinct and constricted 
sutures. Surface is marked by slightly flexuous axial ribs which reach to about 20 in number on 
the body whorl. The axial ribs are thicken and feebly tuberculated at their upper end. The 
interspaces of the axial ribs are the same or 1.5 times as wide as the ribs. Although the 
interspaces are sculptured by about ten distinct spiral iirae, the ones on the middle part of each 
whor] often become ambiguous and sometimes vanishes. The body whorl occupies 640/･ of the 
shell length, and its periphery is convex. The base is sculptured by axial ribs from the upper part 
of the whorl and spiral lirae. These sculptures become obsolete toward the umbilical area. There 
is no umbilicus. Aperture is oval, and occupies 420/0 of the shell length. The columeila is 
somewhat thick and concave, possessing a strong transverse columellar fold. The inner wall is 
not covered by callus. The outer lip is somewhat thin. Inner surface of the outer lip is marked by 
about five indistinct internal keels. 
Operculum (Fig. 88b): The operculum is thick, and ovate in shape. It possesses somewhat 
coarse growth lines and a well developed spiral ridge on its middle part, of which the latter is 
opaque pale yellow in color. The other part is yellowish translucent in coior, but becomes 
gradually paler toward the margin. 
Head-foot (Fig. 88a, b): The exposed part is translucent white. The cephalic tentacles are narrow 
tr[angular. The anterior about 1/2 part of the mentum is conspicuously bilobed, and becomes 
tentacular. The introvert-proboscis aperture is situated on the bifid point of the mentum. A narrow 
line runs posteriorly from the anterior end of the mentum, passing the interval of the eyes. The 
foot is bifid at its middle of the anterior end. There is no visible pedal mucous gland opening. 
Pallial cavity: (being observed only on fixed specimens) The pallial cavity is somewhat long, 
reaches to about 1/3 of the shell length, and its width is about 1/4 of the length of the pallial cavity. 
The dorsal and ventral ciliated strips continue to about 2/3 of the pallial cavity. There is no gill. 
The gland underlying the ventral ciliated strip in slightly translucent pale yellow color lies between 
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the posterior part of the pailial lobe and about 2/3 part of the pallial cavity. The anterlor aorta is not 
visible. The pigmented mantle organ is pale yellow, about 1/4 of the mantle length. The kidney is 
reddish brown, about 1/2 of the mantle length. 
Alimentary system (Fig. 89a): The proboscis sheath is somewhat long and more or less wide. 
The buccal sac reaches to about 0.15 mm in length and about O.05 mm in width. The stylet is 
slightly shorter than the buccal sac and about 1/4 of that in width. The primary buccal pump is 
short oval, nearly as long as the buccal sac and slightly wider than that. The posterlor end of the 
bucoal sac and the primary buccal pump are connected by a slender tube. This tube is about 113 
of the buccal sac in length and width. The secondary buccal pump is ellipsoid, about I .5 times as 
long as the buccal sac and slight]y wider than that. The anterior esophagus is granulated, about 5 
times as long as the buccal sac and about 1/2 of that in width. The posterior esophagus is about 
1/2 of the buccal sac in width, while its total length is unknown. The salivary gland is ovate, nearly 
as long as the buccal sac and slightly wider than that. The bladder of the salivary gland is globular, 
about 1/4 of the salivary gland in length and about 1/3 of that in width. Anterlor part of the 
Iongitudinal muscle of the anterior esophagus extends to the anterlor end of the salivary gland. 
The proboscis sheath retractor muscle connects the posterior part of the proboscis sheath with 
the circular muscle, and is about twi~ as wide as the buccal sac, while its total length is unknown. 
The anterior part of this sheath is attached by the junction of the anterior and posterior esophagi. 
Genital system (Fig. 89b, c, d): (being observed only on fixed specimens) The albumen gland is 
slightly translucent grayish brown, reaches to about O.5 mm in length and 0.3 mm in width. The 
anterior mucous gland is reddish brown, about 1/2 of the albumen gland in length and nearly as 
wide as that. The posterior mucous gland is translucent grayish white, nearly the same as the 
albumen giand in length and width. The seminal receptacle in white color is slightly oblong 
globular. The prostate is siender, extends to the posterior about 1/3 part of the pallial floor. The 
penis is elongate ovate, about 0.5 mm in length and 0.15 mm in width (Fig. 89c). Many tiny penial 
denticules covers the surface of the penis and occasionally the midd[e to anterior part of the 
penial sheath. These denticules are short hook-like or beak-like (Fig. 89d-O-
Type locality: Awashima Island, Niigata. 
Geographjca/ distribution: From Soya Cape, Hokkaido south to Amami Islands. 
Habitat This species inhabits in silty sand of crevice of rock, or tide pool 
Remarks: 
This species has often been treated as a species of F)(rgulina in a narrow sense of 
conventional conchology, because of the she[1 with axial ribs and spiral lirae on the interspaces of 
the ribs. Ch!ysallida ovunformis Nomura, 1938 is a synonym of this species. 
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Fig. 89. Pyrgulina pseudalveata. a, Anterior alimentary system; b, Dorsal view of female genital system; c, 
Copulatory apparatus; d-f, Cuticular cones on copulatory apparatus. Scale = O.2 mm for b; 0.1 mm for a, c: 
0.01 mm for d*f. 
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Pyrgulina pulchella (A. Adams, 1860) :t h~:i71~~ (Figs 90, 153) 
Ch,ysallida pulche//a A. Adams, 1 860, p. 479. 
Pyrgulina honmungensis Saurin, 1959, p. 251 , pl. 4, fig. 21. 
Description: 
Shell (Fig. 153): The shell is elongate ovate (UW=2.3), thin, hardly polished, white, and slightly 
translucent. The protoconch is helicoid, about 160 ' heterostrophy, smooth, and 1/2 to 1/3 of it is 
obliquely immersed in the first whorl of teleoconch (Fig. 90a). The whorls of the teleoconch are 
four in number. The wall of each whorl is slightly convex, and the summit is conspicuously 
shouldered. The suture is deep and constricted sutures. Surface is marked by nearly straight 
axial ribs which reach to about 20 in number on the body whorl. The interspaces of the axial ribs 
are 3 times as wide as the ribs, sculptured by about 13 distinct spiral lirae. The body whorl 
occupies 580/0 of the shell length, and its periphery is convex. The base is sculptured by about ten 
spiral lirae and axial ribs which extends from the upper part of the body whorl. These sculptures 
become obsolete toward the umbilical area. The umbilicus is somewhat wide. Aperture is oval, 
and occupies 33･/･ of the shell length. The columella is thin and slightly concave, possessing an 
obsolete columellar fold. The inner wall is covered by very thin callus. The outer lip is somewhat 
thin. Inner surface of the whorls is not sculptured. 
Operculum (Fig. 90b): The operculum is somewhat thin, and ovate in shape, possessing more or 
less coarse growth lines and no sculpture on the inner side. The color is translucent pale yellow, 
but becomes gradually paler toward the margin. 
Head-foot (Fig. 90c): The exposed part is translucent white. The cephalic tentacles are 
somewhat narrow triangular. Large clusters of white cells are seen behind each eye. The mentum 
is elongated. Its anterior part is bilobed, and its antero-lateral comers are slightly laterally 
expanded. The introvert-proboscis aperture is situated on the bifid point of the mentum. A narrow 
line runs posteriorly from the anterior end of the mentum, passing the interval of the eyes. The 
foot is bifid at its middle of the anterior end. There is no visible pedal mucous gland opening. 
Pallial cavity: The pallial cavity is moderately long, reaches to about 2/5 of the shell length, and 
its width is about 1/3 of the length of the pa]lial cavity. The dorsal and ventral ciliated strips 
continue to about 3/4 of the pallial cavity. There is no gill. The gland underlying the ventral ciliated 
strip in translucent grayish white color lies between the posterior part of the pallial lobe and about 
3/4 part of the pallial cavity. The anterior aorta is indistinct. The pigmented mantle organ is 
translucent white, possessing some small red spherules, and is about 1/3 of the mantle length. 
The kidney is pa[e orange-brown, about 2/5 of the mantle length. 
Alimentary system (Fig. 90d): The proboscis sheath is somewhat long and more or less wide. 
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The buccal sac reaches to about 0.15 mm in length and about 0.05 mm in width. The stylet is 
slightly shorter than the buccal sac and about 1/5 of that in width. A Iarge dark brown glandular 
area is situated on the ventral side of the buccal sac. Further surtace of the posterior end of the 
proboscis sheath has several tiny globular dark brown glands which are connected with the 
proboscis sheath by very thin and short string. The primary buccal pump is oval, nearly as long as 
the buccal sac and about 2/3 of that in width. The secondary buccal pump is ellipsoid, about i.5 
times as long as the buccal sac and about 2/3 of that in width. The anterlor and posterior 
esophagi are about 1/5 of the bucoal sac in width, while their total length are unknown. The 
salivary gland is oblong ovate, about twice as long as the buccal sac and about I .2 times as wide 
as that. The bladder of the salivary gland is small globular, about 1/8 of the salivary gland in 
length and about 1/3 of that in width. The muscle of the posterior part of the proboscis sheath is 
partly apart from the surface of that, and the junction of the anterior and posterior esophagi 
attaches to the middle part of this muscle. Very thin muscle connects the anterior part of the 
proboscis sheath and with the junction of the anterior and posterior esophagi. 
Genital system: The hermaphrodite gland is grayish white. The seminal vesicle is pale pink, 
about 0.3 mm in length and 0.1 mm in width. The albumen gland is translucent grayish brown, 
reaches to about 0.7 mm in iength and 0.3 mm in width. The anterior mucous gland is translucent 
grayish brown, about 1/3 of the albumen gland in length and nearly as wide as that. The posterior 
mucous gland is white but translucent grayish white on its lower part, about 3/5 of the albumen 
gland and about 4/5 of that in width. The seminal receptacle is globular and yellowish white, O. 15 
mm in diameter. The pallial gonoduct extends to the 1/2 part of the pallial floor. The penis is ovate, 
possessing neither penial stylet nor penial denticules. A Iarge oval sperm sac is situated on the 
anterior part of the penial sheath, 0.3 mm in length and 0.15 mm in width (Fig. 90e). 
Type locality: Mishima Island, Hagi, Yamaguchi. 
Geographica distribution: Otsuchi Bay, Mishima Island (A. Adams, 1860), Goto Islands (A. 
Adams, 1863), Akashi, Seto Inland Sea (A. Adams, 1863), and Viet-Nam (Saurin, 1959) 
Remarks: 
Pyrgulina honmungensis Saurin, 1959 is a synonym of this species. This species can be 
distinguished from the other similar species by conspicuously shouldered summit of each whorl of 
the shell. 
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Cenus Menestho M61ler, 1842 t~:7t,~rt75:+[/~ 
Type species: 
Turbo albulus Fabricius, 1780 (M). 
Description : 
Shell: The shell medium in size and ovate. The columella has no columellar fold. The intemal 
surface of the shell is smooth. 
Operculum: The operculum is thin, with no notch on its columellar side. No sculpture is present 
on the attached surface. 
Head-foot No tentacular pad is present on the cephalic tentacles. The lateral sides of the 
tentacles are grooved. The anterior mentum edge is bifid medially. The introvert-proboscis 
aperture is located on the medial cleft of the mentum. The eyes are apart from each other. 
Pallial cavity: No secondary gill is present. 
Alimentary system: The salivary glands are ovate. The salivary duct from the anterior end of the 
salivary gland connects to the junction between the two buocal pumps. 
Genital system: The pallial gonoduct is tubular throughout, opens on the anterior right side of the 
foot. Copulatory apparatus corresponds to a penis contained in the penial sheath opens beneath 
the mentum. No sperm sac is present on the penial sheath. The penial duct opens at the anterior 
distal part of the penis. A single cuticular penial stylet occurs at the tip of the penis. 
Nervous system: Typical for the Pyramidellidae. 
Remarks: 
The type species of this genus, Menestho albu/us was not investigated in the present study. 
However, M. exaratissima under study are closely similar to M. albulus in having an elongate 
ovate shell with narrow spiral grooves and an indistinct columellar fold. Therefore, anatomical 
description of this genus adopted the morphology of M. exaratissima in this study. 
Many previous authors defined this genus as a group having an ovate conic shell with 
narrow spiral grooves (Mdller, 1842; Thiele, 1930; Wenz, 1940). This definition is also acceptable 
for the species under the present study. 
Although the anatomy of this genus is similar to that of the genus Megastomia, this genus is 
distinguishable from the latter by the eyes set apart to each other. Shell morphology somewhat 
resembles that of several species of the genus lolaea. However, this genus can be distinguished 
from the latter by more rounded and wider whorls. 
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Menestho exaratissima (Dall & Bartsch, 1906) tt~:tt75:+~ (Figs If, 91, 92, 154) 
Menestho exarata A. Adams, 1 861, p. 303, not Parthenina exarata Carpenter, 1856. 
Odostomia (Menestho) exaratissima Dall & Bartsch, 1906, pp. 357-358, pl. 19, figs. 3, 7, (nom. 
nov.) not Parthenia exarata Carpenter, 1856. 
Odostomia (Menestho) exarata: Golikov & Scarlato, 1 967, p. 71 , fig. 52. 
Description: 
Shell (Fig. 154): The shell is oblong ovate (LNV=2.3), thick, polished, and white. The protoconch 
is helicoid, i30 ' heterostrophy, smooth, and about 1/2 of it is obliquely immersed in the first 
whorl of teleoconch (Fig. 9la). The whorls of the teleoconch are six in number, with convex wall, 
and separated by distinct and subconstricted sutures. Svrfa~ is marked by distinct growih lines 
and narrow spira[ grooves. The number of the spiral groove is four on the first whorl, five on the 
second to the fourth, and seven on the sixth and the body whorl. Although the intervals of these 
groove are almost the same to each other, they sometime become irregular. The body whorl 
occupies 560/0 of the shell length, and its periphery is convex. The base is sculptured by about 
four obsolete narrow spiral grooves. The umbilicus is narrow. Aperture is oval, and occupies 34010 
of the shell length. The columella is somewhat thin and concave, possessing no columellar fold. 
The inner wall is covered by very thin callus. The outer lip is more or less thick. Inner surface of 
the whorls is smooth. 
Operculum (Fig. 9lb): The operculum is somewhat thin, and oblong ovate in shape, possessing 
more or less coarse growth lines and no sculpture on the inner side. The color is translucent 
yellow, but becomes gradually pa[er toward the margin. 
Head-foot (Fig. 91 c): The exposed part is translucent white. The cephalic tentacles are trlangular. 
Clusters of the white cells are seen at outer postero-Iateral part of the eyes. The mentum is fan-
shaped or heart-shaped, and the anterior longitudinal groove is rather long, which reaches to 
nearly 1/2 of the length of the mentum. The introvert-proboscis aperture is situated on the 
posterior end of the longitudinal groove. The foot is bifid at its middle of the anterior end. There is 
no visible pedal mucous gland opening. 
Pallial cavity: The pallial cavity is moderately long, reaches to about 1/2 of the shell length, and 
its width is 1/3 to 1/4 of the length of the pallial cavity. The dorsal and ventral ciliated strips 
continue to about 3/4 of the pallial cavity. There is no gill. The gland underlying the ventral ciliated 
strip is translucent white but part[y brown, and it lies between the posterior part of the pallial lobe 
and about 3/4 of the pallial cavity. The anterior aorta is prominent. The pigmented mantle organ is 
oblong and brown, possessing a slender pale yellow gland on its rlght side, about 1/3 of the 
mantle length. The kidney is translucent pale yellow, about 1/3 of the mantle length. 
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Alimentary system (Fig. 92a): The proboscis sheath is moderately long and more or less wide. 
The buccal sac reaches to about 0.15 mm in length and about 0.1 mm in width. The stylet is 
nearly as long as the buccal sac and about 1/6 of that in width. The primary buccal pump is 
globular, I .3 times as long as the buccal sac and about twice as wide as that. The posterior part 
of the buccal sac and the primary buccal pump are connected by a slender tube. This tube is 
about I .7 times as long as the buccal sac and about 4/5 of that in width. The secondary buccal 
pump is ellipsoid, about 2.3 times as long as the buccal sac and about 2.5 times as wide as that. 
The anterior esophagus is granulated, about twice as long as the buccal sac and about 1/3 of that 
in width. The posterior esophagi is also granulated, 2/5 to 3/5 of the buccai sac in width, while its 
total length is unknown. The salivary gland is ovate, about 2/3 of the buccal sac in length and 
about 4/5 of that in width. The bladder of the salivary gland is slender, about 2/3 of the salivary 
gland in length and about 1/4 of that in width. The longitudinal muscle of the anterlor esophagus 
runs independently from the surfa~ of the anterior esophagus. Anterior part of this muscle 
extends to the anterior end of the salivary gland. The proboscis retractor muscle connects the 
posterior end of the proboscis sheath with the circular muscle, and is about 1.5 times as wide as 
that, while its total length is unknown. The anterior end of this muscle is attached by the junction 
of the anterior and posterior esophagi. 
Genital system: (being observed only on fixed specimens) The albumen gland is slightly 
translucent grayish brown, reaches to about I mm in length and O.S mm in width. The anterior 
mucous gland is translucent pale orange, about 1/3 of the albumen gland in length and slightly 
slenderer than that. The posterior mucous gland is pale yellow, about 4/5 of the albumen gland 
and about 2/3 of that in width. The prostate is pale yellow, about 1/2 of the albumen gland in width 
on its posterior part. The pallial gonoduct from the prostate extends to the anterlor part of the 
pallia[ floor. The penis is ellipsoid, possessing a penial stylet on its anterior end. The penial stylet 
is red, whip-like, and about 0.3 mm in length and 0.02 mm in width. Although the vas deferens 
runs in the wall of the penial sheath, it occasionally runs outside of the penial sheatrl (Fig. 92b). 
Type locality: Hakodate Bay, Hokkaido (16 fathoms). 
Geographical distribution: From southern Chishima Islands (Golikov & Scarlato, 1967) and 
Soya Cape, south to Otsuchi Bay. 
Habitat. This species is found in muddy sand of depth of 12-14 m. 
Remarks: 
This species resembles Menestho? shataii Nomura, 1936 and M.? kesennumensis Nomura, 
1938 in appearance and sculpture of the shell, but the formerdiffers from the latter two by more 
wide shel]. 
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Fig. 91 . 
b, C. 
Menestho exaratissima. a, Protoconch; b, Operculum; c5 Head. Scale = 0.25 mm for a; 0.2 mm for 
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Family Amathinidae Ponder, 1987 4 ･)~ F IJ ~4 
Description: 
Shell: Size of the shell is generally from 10 mm up to 30 mm. General appearance of the shell is 
patelliform, ovate, or turrited conic. Fashion of the protoconch is the same to that of the 
Pyramidellidae, but generally showing heterostrophy of 1 35 ' -140' . Color of shell is opaque white 
to yellowish white with no coloured marking. Periostracum is often well developed. Growth lines 
on the surfaoe of the shell is generally well developed forming conspicuous axial threads. 
Sculpture is composed of obvious spiral ribs. The columella has a columellar fold or not at all. No 
palatal tooth is present. 
Operculum: The operculum is absent in some species. If present, the substance of the 
operculum is the same to that of the Pyramidellidae. However, notch, spiral sculpture, and 
thickened disc on the attached surface are absent. 
Head-foot Major morphological characters of trle head-foot is the same to that of the 
Pyramidellidae. No tentacular pad is present on the cephalic tentacles. The mentum is bifid 
medially at its anterior edge. The introvert-proboscis aperture is located on the posterior end of 
the anterior cleft of the mentum. The eyes are apart from each other, sometimes not visible 
extemally due to thickness of the epithelium covering the head. The foot is bifid medially. The 
sole is sometimes divided into the foot and bilobed metapodium. 
Pallial cavity (Fig. 5a): No pigmented mantle organ is present on the mantle roof. The secondary 
gil[ consists of many narrow and thin sheets, and is situated on the left of the ciliated strips. The 
other structure of the pallia[ cavity is the same to that of the Pyramidellidae. 
Alimentary system (Fig.7a): The proboscis is acrembolic, composed of the proboscis sheath, 
buccal pump, esophagus, and salivary glands. The mouth region consists of a thick-walled, 
tubular buccal pump. The musculature of the buccal pump is as in the Pyramidellidae. The oral 
papilla is situated in the anteriormost end of the buccal pump, and a chitinous valve is secreted 
from the dorsal groove of the wall of the anteriormost part of the buccal pump. Oral sucker, buccal 
sac and secondary buccal pump are absent. The buccal pump is followed by the esophagus. The 
structure of the esophagus is consistent throughout in histology, which consists of the longitudinal 
muscular layer and the inner layer of ciliated columnar epithelial cells. The posterior portion of the 
esophagus partly expands into a wide, thin-walled crop. The proboscis retractor muscle arises 
from the columellar muscle, and is connected with the anterior part of the proboscis sheath at its 
opposite end. The middle part of this muscie attaches to the middle to posterior part of the 
esophagus. 
Genital system (Fig. 1la): Fundamental plan of the genital system, including the ovotestis, 
hermaphrodite duct, seminal vesicle, seminal receptacle, albumen gland, and pailial gonoduct, 
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are as in the Pyramidellidae. The mucous gland is situated along the convex side of the albumen 
gland, but its anterior portion extends anteriorly into the pallial cavity, surrounding the posterior 
part of the pallial gonoduct. The pallial gonoduct is tubular throughout, without common genital 
gland. No bursa copulatrix is present. The copulatory apparatus corresponds to invaginable penis 
enveloped by a tubular sheath which passes beneath the circumesophageal nerve ring and 
posteriorly extends deeply into the cephalic haemocoel. The penis is long, whip-like, and 
structures of the penis and the penial sheath are the same to those of Turt)onilla in the 
Pyramidellidae. Along the dorsal wall of the penial sheath the vas deferens extends longitudinally 
through the entire length of the penial sheath. The vas deferens enters the penis posteriorly and 
becomes the penial duct running within the penis. The penial duct often opens at the posterior 
part of the penis and becomes an open groove along the dorsal part of the penis. No cuticular 
appendage is present on the penis. 
Nenllous system: Almost the same to that of the Pyramidellidae. 
Remarks: 
This family is established by Ponder (1987) as a distinct family closely similar to the 
Pyramidellidae and included several genera which have conventionally belonged to the other 
respective families (e.g. Clathrel/a. Amathinoides. Iselica). He diagnosed this family as follows: 
"Shell limpet-[ike to littoriniform, with spiral sculpture predominant, axial sculpture reduced or of 
weak lamellae. Well-developed periostracum usually present. Protoconch heterostrophic in some 
species. Operculum present or absent. Foot divided into thin, mobile foot and disc-Iike 
metapodium divided by longitudinal groove. Head with eyes on inner sides of short, rabbit-ear 
shaped tentacles. Pallial cavity with pair of ciliated strips on right side of plicate gill. 
Hypobranchial gland absent but large gland underlying the ventral ciliated strip to right of ciliated 
strips. Radula and jaws absent, but chitinous, valve-like structure present in buccal cavity (at 
least in some species); salivary glands diffuse. Proboscis very long and slender, musculature and 
histology compfex. Part of buccal cavity forms buccal pump, no separate bucoal bulb present. 
Penis internal, simple, tapering, in sheath located beneath neNe rlng." However, some of his 
diagnostic characters need to be changed to deftne this family. First, since the division of foot is 
absent in Leucotina, this character should be excluded. The absence of separate bucoal bulb (= 
buccal pump) should also be excluded, because a few genera of the Pyramidellidae also lack 
separate buccal pump (e.g. Odostomella). The gland underlying the ventral ciliated strip is judged 
to be homologous with the gland underlying the ventral ciliated strip of the Pyramidellidae 
because of affinity of its position and cells, so that the presence of this gland is not adequate as a 
diagnostic character of this fami[y. Further, Ponder (1987) described that the accessory glands in 
the genital system of Amathina trtcartnata consist of the "posterior mucous gland" and the 
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"anterior mucous gland". As a result of investigation of the same glands in Leucotina in this study, 
Pondefs_ "posterior mucous gland" is judged to be the albumen gland because of possession of 
opaque aibumen cells. While his "anterior mucous gland" is homologous with the mucous gland 
of the Pyramidellidae because of possession of similar mucous cells. However, the anterior large 
part of the mucous gland of all of examined species in this fami]y enters the pallial cavity, while in 
the Pyramidellidae the gland remains anterior part of the visceral mass. Therefore, the position of 
anterior part of the mucous gland can be a diagnostic characters of this family. Presence of the 
crop on the posterior part of esophagus is peculiar to this family, so that also this character should 
be added to the diagnosis of this family. 
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Genus Leucotina A. Adams, 1860 7+~j i4~ 
Type species: 
Leucotina niphonensis A. Adams, 1 860 (M). 
Description: 
Shell: The shell is medium to large in size, ovate to elongate ovate. The columella has a single 
columellar fold . 
Operculum: The operculum has no notch and peculiar sculpture on the attached surface. 
Head-foot The eyes are sometimes not visible externally because the epithelium of the head is 
thick. The sole is consistent in structure, not divided into several parts. 
Pallial cavity: Typical for the Amathinidae. 
Alimentary system: Typical for the Amathinidae. 
Genital system: Typical for the Amathinidae. 
Newous system: Typical for the Amathinidae. 
Remarks: 
The type species of this genus, Leucotina niphonensis (=L. dianae) was investigated 
anatomically and used for description above. 
This genus had been recognized as a group having an ovate shell with spiral grooves and 
longitudinal striae between grooves (A. Adams, 1860; Thiele, 1930; Wenz, 1940). This definition 
is also acceptable for the species under the present study. 
Ponder (1987) speculated that the removal of this genus from the Pyramidellidae to the 
Amathinidae based on of affinity of shell morphology to the other amathinid genera, and Hori & 
Tsuchida (1995) ascertained it anatomically. The anatomy of this genus is entirely identical with 
that of Amathina, and this genus can be distinguished from the latter by having an operculum and 
pyramidellid-like shell. 
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Leucotjna dianae (A. Adams, 1855] 7+~l~~4 (Figs 93, 94, 155) 
Acteon dianae A. Adams, 1854, p. 59; Habe, 1985, p. 11, pl. 2, fig. 3. 
Tornate//a dianae: Reeve, 1865, pl. 4, fig. 19. 
Leucotina dianae: Kuroda & Habe, 1971 , p. 270, pl. 113, fig. 16; Tsuchida & Hori, 1992, p. 6, pl. 1, 
fig. 10; Fukuda et al., 1993, p. 73, pl. 23, fig. 335; Hori & Tsuchida, 1995, pp. 279-293. 
Odostomia gigantea Dunker, 1877, p. 71 . 
Acteon giganteus: Dunker, 1882, p. 160, pl. 2, figs. 8, 9. 
Leucotina gl~antea: Yokoyama, 1922, pp. 23-24, pl. 1, fig. 3; Nomura, 1938, p. 68, pl. 13, figs. 
109a, 109b: Kira, 1954, p. 188, pl. 68, fig. 17; Kuroda & Habe, 1971, p. 270, pl. il3, fig. 15; 
Oyama, 1973, p. 59, pl. 17, fig. 20; Habe & Okutani, 1975, pp. 264; Hamatani in Okutani, 
1986, p. 209. 
Leucotina niphonensis A. Adams, 1860, p. 407: Habe, 1985, p. 11, pl. 3, figs, 7, 8. 
Tornate/la niphonensis: Reeve, 1865, pl. 4, fig. 16. 
Description: 
Shell (Fig. 155): The shell is elongate ovate (~N=2.0), thick, somewhat polished, and milky 
white to white. The protoconch is helicoid, small, 150 ' heterostrophy, smooth, and about 1/2 of it 
is obliquely immersed in the first whorl of teleoconch (Fig. 93a). The whorls of the teleoconch are 
six in number, with convex walls, and separated by distinct sutures. Surface is marked by 
somewhat distinct growth lines and flat spiral keels. The spiral keels are nearly equal to each 
other in width, nine in number on the third to the fifth whorl, and 22 on the body whorl including 
the base. The interspaces of the spiral keel is narrower than the keel, sculptured by distinct fine 
longitudinal lirae. The body whorl occupies 670/. of the shell length, and its periphery is convex. 
The umbilicus is wide. Aperture is auri-oval, and occupies 440/0 of the sheli length. The columella 
is somewhat thick and nearly straight, possessing an obsolete oblique columellar fold which 
cannot be seen from the ventral side of the shell. The inner wall is covered by thin callus. The 
outer lip is thick. Inner surtace of the whorls is not sculptured. 
Operculum (Fig. 93b): The operculum is thick, and rhombic oblong in shape with somewhat 
coarse growth lines and no sculpture on the inner side. The color is trans]ucent yellowish brown, 
but becomes gradually paler toward the margin. 
Head-foot (being observed only in fixed specimens) The exposed part is pale orange, 
presumably translucent white in living condition. The eyes are embedded in the epithelium. The 
cephalic tentacles are triangular. The mentum is trapezoid, and its anterior part is longitudinally 
grooved. The introvert-proboscis aperture is situated on the posterior end of the groove. The foot 
is truncated at its anterior end. There is no visible pedal mucovs gland opening. 
Pallial cavity (being observed only on fixed specimens) The pallial cavity is somewhat short, 
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reaches to about i/3 of the shell length, and its width is about 2/5 of the length of the pallial eavity. 
The dorsal and ventral ciliaied strips continue to the posterior end of the pallial cavity. The gill can 
be seen only on the anterior part of the mantle. The gland underlying the ventral ciliated strip in 
pale purple-brown color lies between the posterlor part of the pallial lobe and nearly posterior end 
of the paliial cavity. The anterior aorta is prominent. The kidney is pale orange-yellow, about 2/5 
of the mantle length. The anterior part of the kidney is pale yellow, barely glandular. The right half 
part of the pallial floor is occupied by large and long mucous gland. 
Alimentary system (Fig. 93c, d): The proboscis sheath is long and slender. The buccal pump 
reaches to about I mm in length and about 0.4 mm in width. The valve-Iike structure eannot be 
seen in the anteriormost part of the buccal pump. The anterior esophagus is about 1/2 of the 
buccal pump in width, whi[e its total length is unknown. The proboscis retractor muscle is nearly 
the same as the buccal pump in length, while its total length is unknown. The middle part of this 
muscle is connected by the esophagus retractor muscle which is about 3/5 of the buccal pump in 
length and about 1/10 of that in width. Another end of the esophagus retractor muscle is attached 
by one part of the anterior esophagus. Anterior to the junction of the esophagus retractor muscle 
on the proboscis retractor muscle is divided into some filaments. 
Genital system: (being observed only on fixed specimens) The hermaphrodite gland is pale 
yellowish orange. The albumen gland is yellowish white, reaches to about 20 mm in length and 6 
mm in width. The mucous gland is translucent grayish white. Anterior thick part of it extends from 
the somewhat posterior part of the pallial cavity to the anterior part of the pallial cavity, reaches to 
about 1/2 of the pallial floor in width. While slender posterior part of it is situated on the middle of 
the albumen gland, slightly shorter than the albumen gland and about 1/4 of that in width. The 
seminal receptacle cannot be seen. The penis is slender whip-[ike, about 2 mm in length and 0.1 
mm in width, and it gradually tapers toward its anterior end. Many dark brown slender glands are 
situated on a row on the posterior part of the penis. The penial sheath is about twice as wide as 
the penis, while its total length is unknown. Further it is scattered by numerous yellowish brown to 
green-brown tiny ovate glands (Fig. 94a). 
Newous system (Fig. 94b): The cerebral ganglion and the pedal ganglion are oval, and the both 
are about 0.5 mm in length and 0.3 mm in width. The commissures which connect cerebral 
ganglia and pedal ganglia with each other are very slender, about 1/4 of the length of the cerebral 
ganglion. The connective between the cerebral and pedal ganglion is about 2/3 of the length of 
the cerebral ganglion. The right pleural ganglion is globular, about 1/4 of the cerebral ganglion in 
diameter. The connective between the pedal and right pleural ganglion is about 1/3 of the length 
of the cerebral ganglion, while that between the cerebral and rlght ganglion is extremely short. 
The left pleural ganglion is transversely long fusiform, about 1/3 of the cerebral ganglion in length 
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and about 1/6 of that in width, connected with the oerebral and pedal ganglia respectively by the 
connectives of which length are about 1/7 of the cerebral ganglion. The supraesophageal 
ganglion is transversely long ellipsoid, about 2/3 of the cerebral ganglion in length and about 113 
of that in width. The subesophageal ganglion is fusiform, about 1/3 of the cerebral ganglion in 
length and about 1/7 of that in width. The visceral ganglion is globular, 1/2 to 2/3 of the cerebral 
ganglion in length and about 1/2 of that in width. The connectives between the subesophageal 
ganglion and the vis~ral ganglion is long, reaches about 1/2 of the cerebral ganglion in length. 
While the following ones, the left pleural - the subesophageal, the right pleural - the 
supraesophageal, the supraesophageal - the visceral are very short. The width of each 
commissure and connective is about 1/10 of the width of the cerebral ganglion. 
Type locality: Tokyo Bay. 
Geographical distribution: Otsuchi Bay south to Kyusyu (Habe, 1 961). 
Habitat. This species is found in muddy sand of depth of iO to 50 m in depth (Kuroda & Habe, 
1971). 
Remarks: 
Odosfomia gigantea Dunker, 1877 is a synonym of this species. Leucotina niphonensis A. 
Adams, 1860 is identical with young individual of this species, in feebly rounded whorls, seven 
spiral keel on the second whorl, nine on the third whorl, and obsolete swelling-like columellar fold. 
So the former is a synonymized of this species. 
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Fig. 93. Leucotina dianae. a, Protoconch, b, Operculum; c, Anterior alimentary system; d, Buccal region. 
Scale = I mm for b, c; 0.5 mm for a, d. 
274 
vd 
~ 
;Y:t~rf~~e~F,t ' 
~L I.h (~)~l': 
"*'r,1 
^i , 
-¥'-.) ' L ¥~~. L¥, 
! 
r!, 
pe 
psh 
"  1;'*.*~i; . ~"-e. '¥ ~~I1'1pj'i'.i~'~;1~i 
=i:'i-~~i. : 
. := ~: .ii:,;~ :i,':;'::~j.~;i:･;;i';' 
, )~~~ 
*t,~{,:¥ 
" ~~OOC)<:)~~)(:] 
' *? 
i~/h ~' ' ' O.. 
' 
 
. (~?.st~;~ oo (~:~ ' 
cioO O o c:'a 
~;:~~~ 
=~:~,~:;; i,=,-*~{~i~~~<"~ 
' .~. 
s'~; p 
(~~~~~,~~~*()C/' ~ '*'-' : ~. = :~.f;~._i~~J~~): ~: 
' J~,~ . .~, ~:~･1~, 
a 
tg 
pg tg 
cg 
tL cg 
lpg rpg 
Sug 
sbg osn vg 
b 
Fig. 94. Leucotina dianae. a. 
b; 0.1 mm for a. 
Copulatory apparatus; b, Circumesophageal nerve ring. S al  = 0.5 mm fo  
275 
Leucotina digitalis (Dall & Bartsch, 1906) ititt7 l/7+~El7~4 (Figs 95, 156) 
Pyramidel/a (Actaeopyramis) digita/is Dall & Bartsch, 1906, pp. 331-332, pl. 19, fig. 6. 
Leucotina digitalis: Horl & Tsuchida, 1995, pp. 287-291 . 
Description: 
Shell (Fig. 156): The she[1 is ovate (~V=1 .8), thick, somewhat polished, and milky white to white. 
The protoconch is helicoid, small, 150 ' heterostrophy, smooth, and about 2/3 of it is obliquely 
immersed in the first whorl of teleoconch (Fig. 95a). The whorls of the teleoconch are four in 
number, with convex walls, and separated by distinct and subconstrlcted sutures. Surtace is 
marked by somewhat distinct growth lines and strong spiral keels. Of these spiral keels, the upper 
most one is slightly narrower than the other ones, and the others are nearly equal to each other in 
width. The number of tile spiral keels is five on the second whorl, six on the third whorl, and 14 on 
the body whorl including the base. The interspaces of the spiral keel is more or less narrower 
than the keel, sculptured by distinct longitudinal lirae. The body whorl occupies 70o/o of the shell 
length, and its periphery is convex. The umbiiicus is wide. Aperture is auri-oval, and occupies 
480/･ of the shell length. The columella is somewhat thick and nearly straight, possessing an 
obsolete oblique columellar fold which oan not be seen from the ventral side of the shell. The 
inner wall is covered by thin callus. The outer lip is thick. Inner surface of the whorls is not 
sculptured. 
Operculum (Fig. 95b): The operculum is somewhat thick, and oblong in shape, possessing 
somewhat coarse growtrl lines and no sculpture on the inner side. The color is translucent yellow, 
but becomes gradually paler toward the margin. 
Head-foot (Fig. 95c): The exposed part is translucent yellowish white, scattered by many orange 
to brown spots all over. The inner and outer lateral parts of the cephalic tentacles and the lateral 
side of the metapodium are orange in color. The cephalic tentacles are somewhat rectangular, 
with blunt tips. The mentum is heart shaped, and the anterior about 1/2 part of the mentum is 
longitudinally grooved. The introvert-proboscis aperture is situated on the posterior end of trle 
groove. The foot is truncated at its anterior end. There is no visible pedal mucous gland opening. 
Pallial cavity: (being obsen!ed only on fixed specimens) The pallial cavity is moderately long, 
reaches to about 2/5 of the shel[ Iength, and its width is about 1/3 of the length of the pallial cavity. 
The dorsal and ventral ciliated strips continue to nearly the posterior end of the pallial cavity. The 
giil is distinct especially on the anterior part of the mantle. The gland underlying the ventral 
ciliated strip in pale yel[ow to yellowish orange color lies between the posterior part of the pallial 
lobe and nearly posterior end of the pallial cavity. The anterior aorta is prominent. The kidney is 
pale orange-yellow, about 2/5 of the mantle length. The anterior part of the kidney is pale 
yellowish white, barely glandular. The right half of the pallial floor is occupied by large and long 
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anterior mucous gland. 
Alimentary system (Fig. 95d): The proboscis sheath is long and slender. Many thin muscles 
arise on the surta~ of the anterior part of the proboscis sheath. The buccal pump reaches to 
about 0.6 mm in length and about 0.2 mm in widtrl. The valve-like structure cannot be seen in the 
buccal pump. The anterlor esophagus is about seven times as long as the buccal pump and 
about 3/5 of that in width. The crop is about twice as long as the buccal pump and about 2.2 times 
as wide as that. The proboscis retractor muscle connecis the anterior part of the proboscis sheath 
with the circular muscle. This muscle is 3/5 to 4/5 of the buccal pump in length, while its total 
length is unknown. The middle part of this muscle is connected by the esophagus fetractor 
muscle which is about three times as long as the buccal pump and about 1/7 of that in width. 
Another end of the esophagus retractor muscle is attached by the posterior part of the anterior 
esophagus where is slightly anterior to the anterior end of the crop. Anterior to tile junction of the 
esophagus retractor muscle on the proboscis retractor muscle is divided into some filaments. 
Genital system: (being observed only on fixed specimens) The albumen gland is pale yellow, 
reaches to about 3 mm in length and 1.5 mm in width. The mucous gland is translucent grayish 
white. Anterior wide part of it extends from the somewhat posterior part of the pallial cavity to the 
anterior part of the pallial cavity, and is about 1/2 of the pallial floor in width. VVhile slender 
posterior part of it is situated on the middle of the albumen gland, about 2/3 of the albumen gland 
and about i/5 of that in width. The seminal receptacle is globular, about 0.2 mm in diameter. The 
penis is slender whip-like, and it gradually tapers toward the anterlor end. The penial sheath is 
about 1.5 times as wide as the penis, while its total length is unknown. The vas deferens partly 
runs outside of the penia[ sheath (Fig. 95e). 
Type locality: "Hong Kong Harbor, China" 
Geographical distribution: Boso Peninsula, westem Seto Inland Sea, and Hong Kong (Gould, 
1861). 
Remarks: 
This species is similar to Leucotina adamsi Kuroda & Habe, 1971 in appearance and 
sculpture of the shell, but the former differs from the latter by the shorter and wider shell. 
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Figs96－104．Apertural　view　of　sheIls　of　pyramide”ids．96，P獅a師dθ〃a　do’a加a伯．Nago　Bay，Okinawa，
26．8×18．O　mm；97，αoρ’e酵a　m伽a〃s．Tumon　Beach，Guam　Island，14，5×7．5mm；98，0．g，aηs．
Bisezaki，Motobu，Okinawa，7．3×4．2mm；99，0．sμ’cafa．Tumon　Bay，Guam　Is．，30．O　X10．5mml100，
Sり40ρり◎ma　faeη’afa．「隔da－no・hama　Beach，Nagato，Yamaguchi，5．O　X1．3mm；101，S　acjσμ伽a．
Yabuchi　ls．，Okinawa，6。7×1。8mm；103，S’ufea　Tもuchihama　Beach，Amami－Oshlma　Is，，72×2．3mm；
103，S　G加σfog’aηs。Hatoma　ls。，Yaeyama　Group，Okinawa，3．6×1．3mm；104，Sρμ’c力e〃a．Off　Urayasu，
Tbkyo　Bay，7．1×2，8mm．
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Figs 10S-114. Apertural view of shells of pyramidellids. 105, Tropaeas castaneus. Off Kisami, Izu Pen., 7.5 
X 2.0 mm; 106, T brunneus. Kiyogahama Beach, Abu, Yamaguchi, 10.3 X 3.2 mm; 107, T rufofasciatus. 
Nemuro Bay, 10.7 X 3.8 mm; 108, T cumingii. Kikugahama Beach, Hagi, Yamaguchi, 7.3 X 2.0 mm; 109, 
Turbonilla hiradoensis. Shimado, Hohoku, Yamaguchi, 7.8 X I .7 mm; 110, T hiradoensis. Ohama, 
Tsunoshima Is., Yamaguchi, 10.1 X 2.2 mm; 111, T serotina. East off Daio Cape, Shima Pen., 8.6 X 2.2 
mm; 112, T gliriella. Tsuchihama, Amami-Oshima Is., 2.8 X 1.2 mm; 113, Odostomella opaca. Banda, 
Tateyama, Boso Pen., 2.3 X I .O mm; 114, Numarumia estuariocola. Estuary of Shiokawa River, Aichi, 4.4 
X 2.2 mm. 
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Figs 115-126. Apertural view of shells of pyramidellids. 115, Styloptygma heigunensis. Off Heigun Is., 
Yanai, Yamaguchi, 9.1 X 3.3 mm: 116, S. dunkeri. Off Daio Cape, Shima Pen., 7.9 X 2.9 mm; 117, S. 
philippiana. Shirahama, Kii Pen., 13.0 X 4.0 mm; 118, Turboni//a multigyrata. Otsuchi Bay, Iwate, 10.0 X 
1 .2 mm; 119, T yoritomoi. Banda, Tateyama, Boso Pen., 6.1 X I .4 mm; 120, T circinata. Banda, Tateyama 
Boso Pen., 5.6 X I .6 mm: 121 , T terebra. Samidagahama Beach, Mishima Is., Hagi, Yamaguchi, 8.3 X 2.4 
mm; 122. T marmorea. South off Cape Daio, Shima Pen., 11.7 X 3.2 mm; 123, T opaca. Otsuchi Bay, 
lwate, 12.9 X 2.4 mm; 124, Breviturbonilla cummingi. Furuzamami, Zamami Is., Okinawa, 4.0 X 1.4 mm; 
125, Ptycheulimel/a corgani. Off Kujukurl, Boso Pen., 14.1 X 3.2 mm: 126, P. neptuna. Bay of Bengal, 21 .1 
X 5,6 mm. 
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Figs 127-130. Apertural view of shells of pyramidellids. 127, Odostomia hirotamurana. Kurosaki, Miura 
Pen., 2.9 X 1.4 mm; 128, O. caelatior. Yumegasaki, Tsunoshima Is., Yamaguchi, 4.3 X 1.8 mm; 129, O. 
gloria. Yumegasaki, Tsunoshima Is., Yamaguchi, 3.6 X 1.8 mm; 130, O. bellardii. Kasari, Amami-Oshima 
Is., 3.3 X I .3 mm. 
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Figs131－139．Apertural　view　of　she“s　of　pyram亘deIlids．131，β‘ao力ysfo’η’a　O’ρyra’η’dafa、Miyado　Is、，
Sendai　Bay，3．3×1．9mm；132，8，dθs’maηa．Oshoro　Bay，Otaru，Hokkaido，6，9×2．8mm；133，8，
0maeηs’s．Mishima　ls．，Hagi，Yamaguchi，4．9×2，7mml134，8．oκamμ旧’．Okataura，Hachijo　Is。，3，1×1．4
mm；135，8．μmboη’ooo’a．’「omioka　Bay，Amakusa，4．4×1．6mm；136，8je’sカ’ooo’a　Banda汀ateyama，
Boso　Pen．，3．4×1．5mm；137，8．sμoeηs’s．Kuwabara，Tbkuyama，Yamaguchi，2．5×1．2mml138，a
加a’a．O什Soya・Nishi　Po直，Wakkanai，Hokkaido，3．4×2。6mml139，8．ργ旧m’s，Nagakubo，Yaku　ls、，3、6×
1．4mm．
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Figs 140-145. Apertural view of sheils of pyramidellids. 140, Iolaea scitu/a. Kurae-no-hama Beach, Hagi, 
Yamaguchi, 3.4 X 1.5 mm; 141, /. neofelixoides. Banda, Tateyama, Boso Pen., 3.2 X 1.5 mm; 142, l. 
tantilla. Off Mishima Is., Hagi, Yamaguchi, 2.2 X 0.8 mm: 143. I. alliectuosa. Kurosaki. Miura Pen., 3.0 X 
1 .4 mm; 144, /. eximia. Futo, Nishi-Izu, Izu Pen., 2.3 X I .1 mm; 145, /. scopulorum. Miya-no-hama Beach, 
Chichijima Is., Ogasawara Ids., 2.1 X 0.9 mm. 
,~84 
Fig. 146. Iolaea okutanii. Banda, Tateyama, Boso Pen. 
Protoconch, Scale = 0.1 mm. 
a, Apertural view of shell, Scale = 0.25 mm; b 
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Figs147－154。Apertural　viewofshe”s　ofpyramide”ids．147，Megasfo’η’a　cf．sagam’aηa　Banda，Tateyama，
Boso　Pen．，4．O　X1．8mm；148，ル，．mak’yama’．Rishiri　ls．，Hokkaido，4．1×2．O　mm；149，ル7joa‘a．Banda，
花teyama，Boso　Pen。，4．5×2，0mm；150，ル7arg加odo蕊omla　feηe‘a．Of「Bandai，Hakodate，Hokkaido，7・1
×2．9mm；151，Fヶ勾μ’加a　oos’〃’a’a．Kasari，Amami－Oshima　Is，，3．4×1、3mml152，Pρsθαda’vθafa
Banda，Tateyama，Boso　Pen．，2．7×1．4mm；153，Pρμ’o向e〃a．OffMishima　Is．，Hagi，Yamaguchi，2．6×1．2
mm；154，ル7eηes酌o　exa‘a”ss伽a．Otsuchi　Bay，Iwate，6．1×2．8mm．
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Figs 155-1S6. Apertural view of shells of amathinids. 155, Leucotina dianae. 
mm; 156, Leucotina digitalis. Fukura, Awaji Is., 1 5.0 X 7.0 mm. 
ISShiki, A chi, 37,0 x 18,0
287 
1．2・2トウガタガイ科の属間の系統関係
分析形質の選択
　トウガタガイ科の属間の系統関係を分岐分析によって再構築するため、1511個体の調査
標本の形態学的観察（1－1－1）によって明らかにされた形質の中から離散的な軟体形質を選択し、
また、互いに相関している形質を排除することによって分岐分析に利用可能な形質を選択し
た。その結果、30形質を有用な形質として得ることができた。これら30形質それぞれにつ
いて、内群として指定したトウガタガイ科の16属と外群として指定したAma翻ηa（欲er
ponder，1987）およびLeσoo加a属の形質状態およびコーディングの結果を以下に述べる。
1．頭部触角の位置（Position　ofcephalictentades）
　8’e瞬α‘加η’〃a、Odos’ome〃a、〈’酩a摺mlaを除く全ての属および外群において、2本の頭
部触角は頭部前縁から突出しているため、その基部は口吻基板の存在に関わらず頭部前縁全
面を占めている（Fig，3a，c，d）。一方で、8’evlfμφoη〃a、Odosfo’ηe〃a、〈’μκa摺’η1aでは、頭
部触角はロ吻基板を挟んで頭部前縁の左右両端から突出する（Fig．3b）。頭部触角が頭部前縁
から突出するものを（0）、頭部の左右前端から突出するものを（1）とした。
2．頭部触角の側溝（Lateral　groove　ofcephalictentacles）
　Odosfome〃a，8姶vlfαめoη〃a以外の全ての属および外群においては、触角は外方の側面に
沿って深い溝を有するため、横断面が側方に広がったY字状の膜状構造となる。一方で、
Odosfome〃a．β’ev1如めoη〃aの頭部触角は円筒形～棒状で溝をもたない。そこで前者を（0）、
後者を（1）とした。
3。口吻基板前縁（Anterioredge　ofmentum）
　頭部前縁から前方に突出するロ吻基板は、トウガタガイ科および外群全てに共有される器
官であるが、その外形は多様である。Wise（1996）およびSchander　e’aA（1997）はその外形
に”incised”、”retuse”、”emarginate”、”unnotched”の4状態を与えているが、それらのうち
前3者は互いに連続的で、ルφoη〃a　ciκ痂afaのように明確に形質状態を割り当てることが
できない種が存在する。従って、本研究では離散的な形質であるロ吻基板前縁の形態に基づ
いて、前端が分岐するもの、裁断状のものの2形質状態を設定した。この2形質状態間の相
違は、陥入吻の開ロ部の位置と相関しており、前端が分岐する種では、吻開ロ部はロ吻基板
前端の分岐部の後端に位置し（Fig、3a，b，d）、前端が裁断状の種では陥入吻はロ吻基板基部背
面、すなわち頭部前縁直下に開ロする（Fig．3c）。前端が分岐するものはOdosめm’a、
8’ac力ys’om泊、’o伯ea以外の全ての属と外群にみられ、裁断状のものはOdosめm后・
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β’a酌ys’om’a、’01aeaにみられる。そこで、前者を（0）、後者を（1）とした。
4．目艮　（eye）
　P趣c力eα〃’ηe〃a以外の全ての属では眼は頭部の結合組織層の下に存在するが、
ρfyo力eα〃me〃aは眼を完全に欠く（Figs49b，50a）。ルめoη〃ama〃ηo，ea、’4’ηa伽ηa師oa加aホa，
乙eσoo加a凶aηae、Leuoo加a　exlm治では結合組織層が厚いため、眼は外見上はその存在を
確認できないが（Fig．41b）、明らかに結合組織層下に存在する。そこで、眼が存在するもの
を（0）、存在しないものを（1）とした。
5．眼の配置（Arrangement　ofeyes）
　初egas’o’η始、初a’g’ηodosfom’a、Pγ’gα〃ηa以外の属と外群では眼は頭部の中央より側方
に位置し（Fig．3a，b，c）、左右眼神経は中枢神経系から前方に向かって扇状に離れながらのび
ている。しかし、初egas’o’η1a、材a’g1ηodos～om泊、Rγ’g〃〃ηaでは、眼は頭部の正中線を挟
んで互いに隣接して存在する（Fig、3d）ため、左右眼神経は中枢神経系から前方に向かって互
いに平行に真直にのびる。そこで、前者を（0）、後者を（1）とした。また、眼が存在しないも
のは（一）とした。
6．外套腔内の色素外套器官（Pigmented　mantle　organ　in　pallial　cavity）
　トウガタガイ科の属は全て、外套膜上に粘液細胞・有色蛋白細胞からなる色素外套器官を
もつ（Fig．5b，c）。外群のハ’ηaf力iηaにおいては、Ponder（1987）は、腹側繊毛帯の腹側に存在
する腺状部とトウガタガイ科の外套膜上にある色素外套器官は互いに同様の腺細胞かうなる
ため、これら2器官を相同と判断している。しかし、Ponder（1987）が指す腺は、その位置
からトウガタガイ科貝類の腹側繊毛帯下腺（gIand　underlying　ventral　ciliated　strip）と相同の器
官と考えられ、A’ηa砺ηaの外套膜上には色素外套器官と相同の腺状部は存在しないことに
なる。同様に、外群のLeαoof1ηaも色素外套器官をもたない（Fig．5a）。そこで、外套器官が
ないものを（0）、あるものを（1）とした。
7．色素外套器官の形状と構成細胞（Condition　and　ce”s　ofpigmented　mantle　organ）
　色素外套器官の形状と、それを構成している細胞の状態は互いに相関し、2つの離散的形
質状態に分けられる。Py’am’de〃a、O’oρ’eσ’aにおいては色素外套器官は大きく細長く、腎
臓前方から腎臓右側に沿って外套膜後端の繊毛帯終点にまで達し、透明の粘液細胞および不
透明の腺細胞からなる（Fig．5c）。他のトウガタガイ科の属では色素外套器官は小さく腎臓前
方に留まり、種によって色の異なる（e．g．Robe鵬on，1978；Wise，1996）有色蛋白細胞からな
り（Fig，5b）、また種によっては透明の粘液細胞を伴う。Wise（1996）およびSchanderθf　aA
（1997）はこの器官に対し、（1）小さい楕円形で腎臓前方にある、（2）大きな長方形で腎臓直
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前にあり、有色細胞とそれを取り囲む透明細胞からなる、（3）非常に大きく前方に広く後方
で狭まって繊毛帯結合部まで達する、の3つの状態を与えているが、（1）と（2）は大きさや形
状において互いに区別できない種が存在する（e．g．’Vukaπ’mla　esfμa〃ooo’a）ため、独立した
状態を与えるのは分岐分析上、不適当である。従って、本研究では、色素外套器官が大きく、
透明・不透明細胞からなるものと、小さく、有色細胞からなるものの2形質状態を設定し、
前者を（0）、後者を（1）とした。また．色素外套器官をもたないものは（一）とした。
8．外套腔内繊毛帯左側の二次偲（Secondarygillonthelefttotheciliatedstrips）
　外群では背側繊毛帯の左側の外套膜上に二次鯉が存在し、それは多くの薄く細長い膜状構
造物からなる（Fig、5a）。トウガタガイ科のPy’amlde〃a、Ofoρ’eσ’a属にも二次偲が現れるが、
これは背側・腹側繊毛帯の問に存在し（Fig。5c）、また、外群のそれより厚い嚢状構造物から
なる。従って、Wise（1996）の定義と同様、本研究では外群の二次偲と砂’amlde〃a、Ofoρ’eμ償
属のそれは位置、構造の違いから相同でないものと判断し、繊毛帯左側の二次鯉があるもの
を（0）、ないものを（1）とした。
9．外套腔内繊毛帯間の二次鰯（Secondarygi”betweenclliated　strips）
　外群の二次鯉とは異なる繊毛帯間の厚い袈状構造物からなる二次鵬はPy尼m’de〃a、
Ofoρ1eμ旧属のみに現れ（Fig．5c）、それ以外の属と外群には存在しない（Fig．5a，b）。そこで、
繊毛帯間の二次偲がないものを（0）、あるものを（1）とした。
10．ロ吻前端の吸盤（Oralsucker）
　外群およびOdosfome〃aでは、ロ吻前端部に吸盤は形成されない（Fig．7a，b）が、
Odosめmθ〃a以外の属においてはロ部前端の唇部の周囲の口嚢壁が柱状筋肉細胞が放射状に
並んた厚い筋肉環となり、明瞭な吸盤を形成する（Figs7c－d，8c）。そこで、吸盤がないもの
を（0）、あるものを（1）とした。
11．キチン質のロ部器官（Chitinous　oral　apparatus）
　外群においては、ロ部は厚い筋肉壁からなるロ部ポンプとなり、その前端近くの背壁の内
面を縦走する溝からキチン質の弁状構造が分泌・形成される（Fig。7a）。トウガタガイ科の属
の口部前方には、環状筋および大きな腺細胞からなるロ嚢が存在し、その管腔にキチン質の
吻針が横たわっている（Fig．7b－d）。吻針は他の腹足類の顎板と同様にロ嚢の背壁から分泌さ
れる（Frett飢1951）。弁状構造と吻針はキチン質からなること、同様の位置から分泌される
ことから、両者とも顎版が変化して生じたものであるため、互いに相同の形質である。そこ
で、キチン質の弁状構造があるものを（0）、吻針があるものを（1）とした。
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12．口管（Oraltube）
　ρy陶’η’dθ〃a、Ofoρ’eθ旧．Sむ40ρり9’ηa、7π）ρaeas．7L’角boη〃a、Odosfome’1a、〈如κa摺m〆a，
Pfyo舶μ〃me〃aでは口嚢の背壁から管腔に向けてキチン質が分泌され（Fr磁飢1951）、吻針は
その管腔内に横たわるが、その同一の管腔内を寄主の体液が通過するため、独立したロ管は
存在しない（Figs7b，7d，8d）。外群ではロ嚢はないが、吻針と相同である弁状構造のあるロ
部前端部は単一の管からなるため、独立したロ管はない（Fig．7a）。一方、上記以外のトウガ
タガイ科の属では、吻針が横たわる管腔の背部の口嚢壁の内部に、表皮で裏打ちされた細い
管が平行して走り、口嚢には吻針管と寄主の体液が通過する独立した口管が存在する（Figs7c，
8e）。そこで、ロ管がないものを（0）、あるものを（1）とした。
13、第ニロ部ポンプ（Secondary　buccal　pump）
　トウガタガイ科においては、ロ嚢の後部に薄い環状筋の外層と厚い放射状筋の内層からな
るロ部ポンプが形成され（Figs7b－d，80、外群ではロ嚢を介さずに直接、ロ部前端部の後方が
同様のロ部ポンプとなる（Fig．7a）。Odosfo’ηe〃aおよび外群ではこの口部ポンプの後方は、
環状筋を欠く食道へと続いている（Fig、7a－b）。その他のトウガタガイ科貝類においても同様
に食道へと続くが、食道噴門部に前の口部ポンプ（第一ロ部ポンプ）と同様の筋肉構造をも
つ盲管状の第二口部ポンプが派生し、この部分の管腔が三叉する（Fig．7c－d）。そこで、第ニ
ロ部ポンプがないものを（0）、あるものを（1）とした。
14．食道の組織（Histology　ofesophagus）
　外群およびOdos’omla．材egasfomla．溜a’g加odosfomla．砂壇α〃ηa，8’aoカysfomla、初eηes酌o，
’o’aeaでは食道は全過程が組織的に均一で、表皮および筋肉壁の薄い層からなり、内面は繊
毛によって覆われる（Fig，10a）。しかしそれ以外のトウガタガイ科貝類の属では、食道は前
部と後部で組織・外観が互いに異なるため、前食道・後食道の2部からなる。前食道壁は環
状筋の内層と縦走筋の外層からなり、内面に繊毛は見られず、外面は表皮細胞層で覆われる
（Fig．10b）。一方、後食道壁は環状・縦走筋肉繊維が混在し、さらに小腺細胞が壁内部に多
数見られる（Fig．10c）。そこで、食道の組織が全過程で均一のものを（o）、前方と後方で異な
るものを（1）とした。
15．食道後部の嚢状部（Crop）
　外群では、頭部血洞内後部にあたる食道の後部が急激に膨らみ、袋状の嚢状部を形成する。
この嚢状部はトウガタガイ科の全ての属には見られない。そこで、嚢状部があるものを（0）、
ないものを（1）とした。
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16．唾液腺（Salivarygland）
　外群では、唾液腺はゆるくまとまった唾液腺細胞の不規則な細胞塊として見られる（Pondq
1987）。一方トウガタガイ科の属では唾液腺細胞は狭い結合組織膜の嚢に収まり、卵型～紐
型の塊となっている。そこで、前者を（0）、後者を（1）とした。
17・唾液管と口部の接続状態（Connection　ofsallvaryductto　mouth　region）
　唾液腺から出た唾液管は口嚢から口部ポンプまでの間の口部に接続し、吻針内を通ってロ
前端に至るが、唾液管のロ部における接続部位には2つの様式が見られる。ρy’a’廊de〃a，
0’oρノeu旧。S’y’oρ砂gma。　7，て）ρaeas．　7む’わoη〃a．Odosfome〃a．A’ακaπ’m后、P趣oわeα〃me〃a、
Odosfoノη1a，Ma⑩’ηodos’om’aでは唾液管は口嚢腹部後方にある吻針球に接続し、そこから
ロ嚢内部に入り、吻針へと至る（Fig．9a，c，d）。それ以外のトウガタガイ科の属では唾液管は
食道噴門部付近から第一口部ポンプに接続し、第一口部ポンプの内部の腹側内を通って吻針
へ至る（Fig．9b）。外群では唾液管のロ部への接続部位は正確には確認できなかったが、口部
ポンプ内に唾液管は通っていないため、口部に直接接続しているものと推測される。そこで、
唾液管が直接ロ部に接続するものを（0）、口部ポンプ壁に入った後にロ部へ至るものを（1）と
した。
18。唾液管と食道の関係（Relationship　ofsalivary　ductagainstesophagus）
　py償’77’de〃a飾　Ofoρ’e｛〃a魅　Sfy’oρ’yg〃7a，　7アDρaeas飾　丁レ’わoη〃a，　Odosfo鵬〃a，八1｛！κaπ’m’a，
P加oわeσ〃me〃aでは唾液腺から発した唾液管は口部に至るまでの間、細かく蛇行しながら前
食道の表面に付着する（Fig，9c－d）。それ以外のトウガタガイ科の属および外群では、嘩液管
は食道から独立して走っている（Fig、9a－b）。そこで、唾液管が食道から独立しているものを（0）、
食道表面に付着しているものを（1）とした。
19．食道表面の縦走筋層（Longitudinal　muscle　layerofesophagus）
　掬めoη〃aでは前食道表面を縦走筋の厚い膜が覆い、その直下を唾液管が走っている
（Fig．9d）。それ以外のトウガタガイ科の属および外群には食道表面に縦走筋層は存在しない
（Fig．9a－c）。そこで、食道表面に縦走筋層がないものを（0）、あるものを（1）とした。
20．唾液腺後端（Posteriorend　ofsalivary　gland）
　ρy旧mlde〃a．O’oρ’eu償、Sfyloρりgma、7π）ρaeas，71！’ま）oη〃a、Odos～ome〃a、〈’μκa摺m’a，
P解〃eα〃’ηe〃aでは唾液腺後端は唾液腺牽引筋または糸状の結合組織によって後食道表面に
接続されている（Fig．20d，etc）。この状態はそれ以外のトウガタガイ科の属および外群には見
られない。そこで、唾液腺後端が遊離するものを（0）、後食道表面に接続されているものを（1）
とした。
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21．外套生殖管（PaIlial　gonoduct）
　外套生殖管は両性生殖腺で産生された卵および精子が生殖ロヘ排出されるための輸管の外
套腔内の部分で、外套腔後壁から外套腔底面右側を走って足右前方へ至る。Odosfom’a以外
の属および外群では外套生殖管は全過程が閉じた管をなし、外套腔前方で頭部血洞の右壁内
に入り、足右前部に開ロする。しかしOdosめmlaでは、外套生殖管は後方では閉じた管と
なるが、外套腔中部で開口し、ここからロ吻基板下の雄性生殖ロまでの間は繊毛帯によって
接続される。そこで、外套生殖管の全過程が閉じた管となるものを（0）、後半は管であるが前
方では開いた溝となるものを（1）とした。
22．共通生殖腺（Common　genital　gland）
　Py爾’771de〃a，　O’oρ1eσ旧、　Sfybρむ9’77a，　7拍ρaeas、　71」ハboη〃a、　Odosfo鰍9〃a驚　八’‘」’（aπ’mla、
月yoわeα〃me〃aでは、外套生殖管の周囲を比較的大きな腺細胞からなる層が覆い、共通生殖
腺を形成している（Figs　llb，12f）。その他のトウガタガイ科の属では共通生殖腺は見られな
い（Fig．11c）。外群では、外套生殖管の後部が、腺細胞層によって覆われるが、この腺は内蔵
塊前方に位置する粘液腺の一部が外套腔内に進入したものであり（Ponder，1987；Hori＆
蒋uichida，1995）、また、構成する腺細胞は極めて微小であるため、トウガタガイ科に見ら
れる共通生殖腺とは相同でない（Fig．11a）。そこで、共通生殖腺がないものを（0）、あるもの
を（1）とした。
23．雌性生殖系の粘液腺の位置（Position　ofmucous　gland）
　外群では内蔵塊前方に位置する粘液腺の前方が外套腔内に進入し、受精室から外套生殖管
後方までを覆っている（Ponder，1987；Hon＆烏uchida，1995）（Fig．11a）。しかしトウガタガイ
科では粘液腺は内蔵塊前方に留まり、生殖管から独立した葉を形成し、細い輸管によって生
殖管に接続されている（Flg．11b－c）。そこで、前者を（0）、後者を（1）とした。
24．雌性生殖系の第二粘液腺（Secondary　mucous　gland）
　外群およびPy’a’η1de〃a，Ofoρ’eα’a、母yloρわgma．7めρaeas．7加boη〃a，～σκa鮒加拾、
P趣oわeα〃me〃aでは粘液腺は連続した単一の塊を形成する（Fig．11a－b）。しかしそれ以外のト
ウガタガイ科の属では第一の粘液腺の後方に、同様の腺細胞をもつ第二の粘液腺が生じ、そ
れらは互いに独立の葉を形成している（Fig．11c）。そこで、第二の粘液腺がないものを（0）、
あるものを（で）とした。
25，交尾嚢（Bursa　copulatrix）
　Py旧mκ∫e〃a侮　Ofoρノe己」償．　Sfyloρ’｝9ma，　抜）ρaeas，　71」ハboη〃aや　Odosfome〃a、〈’己1’（aπ’mla◆
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飾助θα〃mθ拍においては、両性生殖口に近接する位置から頭部血洞内の神経管背側にのび
る盲管状の交尾嚢が存在する（Fig．48b）。その他のトウガタガイ科貝類および外群では交尾
嚢は見られない。そこで、交尾嚢がないものを（0）、あるものを（1）とした。
26．交接器（CopuIatoryapparatus）
　交接器の形態はトウガタガイ科内で極めて多様であるが、2っの型に分けられる。一つ目
は、口吻基板下から陥入した腔または細長い鞘の内部に陰茎が存在するもので、β’aoわγsめm泊，
10／aea以外の全ての属および外群にみられる（Fig．13a・c）。これらの属の陰茎は放射状筋、環
状筋、縦走筋からなり、外面を上皮細胞によって覆われている（Fig．14b－d）。第二の型は
8’aoわysfomla，，o’aeaにみられ、ロ吻基板下に開口した盲嚢が存在し、それは精英の鋳型と
して機能している（Robe段son，1978）（Figs13d－e，16b）。第一の型の陰茎が収まっている腔ま
たは鞘の前部と、第二の型の盲嚢は、双方とも結合組織からなる薄い壁をもち、内部に長い
繊毛が密生する（Figs14a，16a）。また、両方ともロ吻基板下の同じ位置に開口することから、
両者は相同と判断される。そこで、雄性生殖器が陰茎となっているものを（0）、盲嚢となって
いるものを（1）とした。
27．陰茎の状態（Condition　ofpenis）
　陰茎をもつ種において、外群およびPソァamlde〃a、7拍ρaeas．7bφoη〃a，Odos～o’ηe〃a、
〈’欲aA〃〃7’a．助o力e〃〃me〃a．Odosオo’η’a、〃egasfom∫a、所a’91ηodos’omla．py’9μ〃ηa，μeηes伽
では、陰茎は細長い卵形から鞭形で細長い陰茎鞘内の後部に存在する。陰茎が収まっている
陰茎鞘は壁内に輸精管を有し、後端で陰茎と接続している。また、この陰茎鞘はロ吻鞘と共
に頭部血洞内後方に達し、その後端は頭部血洞内に自由に横たわっている（Fig．13a・b，14c）。
一方、Ofoρ’eσ’a．S’y∫oρfygmaでは小さく球形～卵形の陰茎が口吻基板腹側にある狭い陰茎
腔内に存在し、その腔壁に輸精管は見られない（Fig．13c）。そこで、前者を（o）、後者を（1）と
した。また、陰茎が存在しないものは（一）とした。
28．陰茎複合体の位置（Position　ofpenial　comp量ex）
　陰茎複合体（陰茎とそれを包む陰茎鞘）が口吻鞘と共に頭部血洞内後方に達する種におい
て、陰茎複合体と食道神経環との位置関係に2つの型が認められた。外群およびRy’amlde〃a、
’Vακa川m后では陰茎複合体は食道神経環の下を通って頭部血洞に達する（Fig．13a）。一方、
7ンDρaeas．7Ufわo’7〃aうPり〆oわeα〃me〃a．Odos’omla，几4egasfo’η1a、ル7a⑩’ηodos’o’ηた，，Fy◎己！〃ηa，
初eηes飾oでは、陰茎複合体は食道神経管内を口吻鞘と共にくぐり抜けて頭部血洞に達する
（Fig．13b）。そこで、陰茎が食道神経環下を通るものを（o）、食道神経環内をくぐり抜けるも
のを（1）とした。また、陰茎が頭部血洞に到達しないものおよび陰茎が存在しないものは（一）と
した。
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29．交接器の盲嚢の状態（Condition　of　blind　sac）
　精英の鋳型となる盲嚢をもつ種において、盲嚢の形態に明瞭な2つの状態が認められた。
，o’aeaでは盲管は小さ＜、背腹方向に蛇行し、繊毛を密生した結合組織の薄い層で裏打ちさ
れた、一様の構造をもつ（Figs13e，16b）。しかし8’aoわys’o’η1aでは、ロ吻基板下に開ロし
た管状部の後部に大きく球状に発達した腔部が接続し、盲嚢を形成している。管状部の壁は
繊毛をもつ結合組織層からなるが、腔部の壁は結合組織層の内面に厚い矩形細胞層が重なり、
内面に繊毛をもたない（Fig．13d）。そこで、前者を（o）、後者を（1）とした。また、盲嚢をもた
ないものは（一）とした。
30．蓋の内面の角質硬化部（Thickened　discon　attached　surface　ofoperculum）
　蓋の形質に唯一の離散的形質が観察された。材egasfom泊、初a’g1ηodosfo〃7治以外の属お
よび外群においては蓋は半透明黄褐色の角質からなるが、初egasfom治、所a’g加odosfom治
では、蓋の内面の周縁部以外の中央の大部分の角質が硬化して不透明黄白色の円盤状部位と
なり、著しく肥厚している（Figs80b，82b，83b，85b）。蓋の内面にはさらに、種によって強弱
が様々な螺肋が現れることがある（e．g．S酬oρ妙gmaρ酬ρρiaηa、Odosホo’η始caθ’a百oりが、
その状態は、円盤状の黄白色の角質硬化部位の存在とは相関していないため、別の形質とし、
また形質状態が離散的でないので分岐分析からは除外した。そこで、蓋の内面に角質硬化部
がないものを（0）、あるものを（1）とした。
295
296
分岐分析の結果
　内群16属および外群2属について30形質の形質状態をコーディングして作成したマト
リックス（Table5）をPAUP3．1．1を用いて分析処理し、最節約的な分岐図を作成した。その
結果、最節約的な分岐図は180本得られ、それら全てについて合意が得られた分岐図である
厳密合意樹はFig．157のようになった。この分岐図の長さは40、一致指数（Cl）は0．750、保
持指数（Rl）は0、878である。また、形質の最適化を変換促進（ACCTRAN）および変換遅延
（DELTRAN）の両方によってそれぞれおこなったが、得られた結果は互いに一致していた。
　厳密合意樹（Fig．157）には、共有派生形質によって単系統性を支持される12のBranch（Fig．
157：A，B，C，D，G，H，J，K，L，M，0，8’acわys～o’η1a）がみられるが、それ以外の12のBranch（Fig，
157，　E，　F，　1，　N，　Py伯m耐e〃a，　Ofoρ’e【∬a，　8κ）vゴfμ’わoη1〃a，　Odosf◎me〃a，　ル7egasfomla，
初a’g’ηodosfo1η1a，P》㎎σ〃ηa，10’aea）には共有派生形質はみられない。また、Branch　B内の
Branch　D，E，F　G，H、およびBranch　C内のBranch　K，L，M，Nは多分岐となり、互いの系統
関係は解明できなかった。
　以下に、厳密合意樹をもとに、各Branchの単系統性およびそれを定義する形質を説明す
る。
BranchA
　色素外套器官があること（形質6）、繊毛帯左側に二次鰯がないこと（形質8）、口部にキチン
質の弁があること（形質11）、食道後部に嚢状部がないこと（形質15）、唾液腺が結合組織膜の
嚢に収まること（形質16）、粘液腺が内蔵塊前方にとどまること（形質23）によって支持される
単系統群をなし、内群の全ての属を含む。
Branch　B
　Branch　Aが大きく2つのBranchに分岐し、その一端がBranch　Bとなる。このBranch
は、食道の組織が前部・後部で異なること（形質14）、唾液管が食道表面に付着すること（形
質18）。唾液腺後端が後食道表面に接続されること（形質20）、共通生殖腺があること（形質
22）、交尾嚢があること（形質25）によって支持される単系統群をなす。pγ’a〃7／de〃a．αoρわμ’a．
Sり40ρ砂9〃7a．77Dρaeas，7b！lboη〃a．8姶v1’班わo’？1〃a，Odosfome〃a，八’σ’（aπJm始，飾oカa！〃me〃a
が含まれる。
BranchC
　Branch　Aが大きく2つのBranchに分岐し、その一端がBranch　Cとなる。ロ嚢にロ管が
存在すること（形質12）によって支持される単系統群をなし、Odos～o’η冶、ハ4egasfo’η泊、
初a’びηodosfo’η1a、pγ1gμ〃ηa。β償oカγs’om冶、10’aea、A4eηesf力oを含んでいる。
Branch　D
　Branch　Bの中の多分岐となった7つのBranchの一つがBranch　Dで、色素外套器官が大
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きく透明・不透明細胞からなること（形質7）と外套腔内繊毛帯間に二次総があること（形質9）
によって支持される単系統群をなす。Pγ償mide〃a、0’oρ’eα’a，Sり40ρりgmaが含まれる。
Branch　E
　Branch　Bの中の多分岐の7つのBranchの一つがBranch　Eで、それは単系統性を支持す
る派生形質をもたない。S｛yloρ砂g’ηaのみを含む。
Branch　F
　Branch　Bの中の多分岐の7つのBranchの一つがBranch　Fで、それは単系統性を支持す
る派生形質をもたない。恥ρaeasのみが含まれる。
Branch　G
　Branch　Bの中の、多分岐の7つのBranchの一つがBranch　Gとなる。前食道表面に縦走
筋層があること（形質19）によって支持される単系統群をなし、7々’1boη胎のみを含む。
Branch　H
　Branch　Bの中の、多分岐の7つのBranchの一つがBranch　Hとなる。頭部触角に側溝が
ないこと（形質2）によって支持される単系統群を形成し、B’ev1’μめoη〃a．Odosfomθ〃aを含
む。
Branch　I
　Branch　Bの中の、多分岐の7つのBranchの一つがBranch　Iとなる。単系統性を支持す
る派生形質をもたない。〈’ακaπ〃η1aのみを含む。
Branch　J
　Branch　Bの中の、多分岐の7つのBranchの一つがBranch　Jとなる。眼がないこと（形質
4）によって支持される単系統群をなし、P＠力eμ〃〃，e〃aのみからなる。
Branch　K
　Branch　Cの中の、多分岐の4つのBranchの一つがBranch　Kとなる。外套生殖管が後半
では管状であるが前方では溝状となること（形質21）によって単系統性を支持される。
Odos勧η1aのみを含む。
Branch　L
　Branch　Cの中の、多分岐の4つのBranchの一つがBranch　Lとなる。眼が互いに近接し
て存在すること（形質5）によって支持される単系統群をなし、Megasfom治、所a’g加odosfo〃拍、
Py／gσ〃ηaを含む。
Branch　M
　Branch　Cの中の多分岐の4つのBranchの一つがBranch　Mとなる。交接器が盲嚢となる
こと（形質26）によって単系統群を形成し、θ’aoカγs～o’η〆aと10拍eaを含む。
Branch　N
　Branch　Cの中の多分岐の4つのBranchの一つがBranch　Nとなる。単系統性を支持する
派生形質をもたない。初eηesf力oのみを含む。
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Branch　O
　Branch　Lは、Py⑩μ〃ηaとBranch　Oに分岐する。Branch　Oは蓋内面に角質硬化不透明部
が存在すること（形質30）によって単系統群を形成し、初egasfom始とMa⑩1ηodosfom’aを含
む。
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卜3論議
1・3－1トウガタガイ科内の系統関係
　本研究によって再構築されたトウガタガイ科内の系統関係（Fig．157）において、Branch　B
およびCは、トウガタガイ科を大きく2つにわける単系統群を形成しているため、亜科の
階級を与えるのが適当であると判断した。Branch　Bは、トウガタガイ亜科Pyramide”inae
Gray，1840の模式属のRγ’a〃71de〃a属、イトカケギリガイ亜科Turbonillinae　Simroth，1907
の模式属ルφoη〃a属、セトモノクチキレ亜科Eulime”inae　Nordsieck，1972の模式属
a〃〃7e〃a属を含んでいる。そこで、Branch　Bにトウガタガイ亜科の名を与え、イトカケギ
リガイ亜科とセトモノクチキレ属をトウガタガイ亜科の新参シノニムとする。一方、BranchC
はクチキレガイモドキ亜科Odostomiinae　Pelseene鴫1928の模式属Odosfom’aを含んでい
るため、クチキレガイモドキ亜科の名を与える。
　トウガタガイ亜科内では、（R》階mide〃a，Ofoρ’eσ’a）、S｛yloρぢ9ma、恥ρaeas、ルφoη”a、
（8’evlfαめoη〃a，Odos’o’ηe〃a）、’Vσκ郡μ’η給、Pfyoわeμ〃me〃aの7群が見られるが、それらは
多分岐となるため、互いの系統関係は不明である。しかし、それら7群の中で、Py階mlde〃a
とOfoρ’eα’a、θ’ev伽めoη〃aとOdosfo’ηe〃aは姉妹群関係にあり、また、それら姉妹群同
士は最低1個の共有派生形質で定義される単系統群を形成することが明らかとなった。
　クチキレモドキ亜科内ではOdosfom冶、（所egasfom’a，〃a’g’ηodosfom冶，Rソ㎎u〃ηa）、
（8償o力ysfo〃拍，’o’aθa）、層eηes酌oの4群が見られるが、それらは多分岐となるため、互い
の系統関係は不明である。しかし、これら4群のうち、朋egas～o’η1aと溜a’g1ηodosfom后、
（〃egas’o所1∂，材∂⑩加odoε’o〃71a）と砂ノg砂ηa、および8侶o力ys’o’η1aとノo∫aθ∂がそれぞれ姉
妹群関係にあり、さらに、それら姉妹群同士はそれぞれ1個の共有派生形質によって支持さ
れる単系統群をなすことが明らかとなった。
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1－3－2過去の分類体系との比較
　トウガタガイ科貝類は貝殻の形態が極めて多様であるため、従来、貝殻形質に基づいてい
くつかの分類体系が提唱されてきた（Tryon，1886；Da”＆Bartsch，1904，1909；Cossmann，
1921；ThieIe，1931；Nomura，19391Wenz，1940；Laseron，1959；Nordsieck，1972，etc．）。し
かし、本研究での軟体形質に基づく属の再検討および属同士の系統解析によって、従来の貝
殻形質に基づく属の分類体系は大きく変更されることとなった（Fig．158）。以下に具体的に
変化した部分と、その変化をもたらした要因を述べる。
1）Oオoρ1eα償，S酬oρ乏M9’ηa，7π）ρaeas，7b月bo’71〃a，8／19v1加’わoη〃a，P丈ソo力eα〃’ηe〃a，Odos’o’η泊，
ル7egaSfO’7？1a，8π∋C17ySfO’7？1a，’01aea，材eηeSf力0
　本研究での再検討の結果、各属は貝殻形態に基づく従来の定義にあてはまらない種をも含
むことが判明した。
2）トウガタガイ亜科Pyramide”inae
　従来、．トウガタガイ亜科はLaseron（1959）によって軸襲を2。3個もつグループとして、
Nordsieck（1972）によって貝殻が卵円錐形で2－3個の軸髪をもつグループとして定義されて
いた。しかし、本研究での再検討の結果、従来の分類体系（Laseron，1959；Nordsieck，1972）
による分類体系においてトウガタガイ亜科だけでなくイトカケギリ亜科、セトモノクチキレ
亜科、クチキレモドキ亜科に含まれていた種がトウガタガイ亜科に含まれることが明らかと
なった。
3〉イトカケギリ亜科Turbonl”inae、セトモノクチキレ亜科Eulimellinae
　イトカケギリ亜科はLaseron（1959）によって軸肇をもたないグループとして、Nordsieck
（1972）によって貝殻が針状で多数の縦肋をもち、明瞭な軸髪がないグループとして定義され
ていた。また、Nordsieck（1972）は貝殻が針状で明瞭な軸嚢をもたず、殻表が平滑なグルー
プをセトモノクチキレ亜科と定義した。しかし、本研究において、軟体形質に基づいて系統
分析をおこない、亜科の階級を与えたところ、従来の定義においてイトカケギリガイ亜科お
よびセトモノクチキレ亜科に含まれていた種同士の単系統性を保証するデータは得られなか
ったことから、イトカケギリ亜科とセトモノクチキレ亜科が側系統群であったことが判明し
た。
4）クチキレモドキ亜科Odostomiinae、ヨロイクチキレ亜科Chrysallidinae
　クチキレモドキ亜科は、Laseron（1959）によって軸嚢を1つもっグループとして、Nordsieck
（1972）によって貝殻が卵円錐形で軸嚢が1個あり、殻表が平滑となるグループとして定義さ
れていた。また、Nordsieck（1972）は貝殻が卵円錐形で軸髪が1個あり、殻表に縦肋または
螺肋があるグループをヨロイクチキレ亜科と定義した。Odos～o’ηe〃a、Aleハ〃b’a属は、これ
らの貝殻形質を満たしていることから、しaseron（1959）によるクチキレモドキ亜科、Nordsieck
302
（1972）によるヨロイクチキレ亜科に含まれていたが、本研究における系統解析によってトウ
ガタガイ亜科に含まれた。このことから、従来の貝殻学の定義に基づくクチキレモドキ亜科
およびヨロイクチキれ亜科が多系統群であることが判明した。
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1－3－3軟体形質の進化
　本研究では、分岐分析に先だって形質の極性の決定をおこなわず、分岐分析によって導出
された分岐図をoutgroups　criterionによってルーティングすることによって各形質の極性を
決定した。その結果に基づいて、トウガタガイ科内での各形質の進化を論議する。
頭部触角（形質1－2）
　多くの異旋目の科において、頭部触角は頭部前縁の左右両端から前側方に突出し、左右触
角が基部で癒合することはない（e，g．Fre廿飢1948；Haszprun鉱1985a，b；Pond飢1990；
War6nef飢，19931Fukuda＆Yamashita，1997）。しかし、イソチドリ科およびBハe》1加めoη’〃a，
Odosfo’ηe〃a，’V〃κaπ〃η1a以外のトウガタガイ科の属で頭部触角は頭部前縁から突出して互
いに癒合しており（Fig．3a，c，d）、これは異旋類の中での派生状態と考えられる。しかし、ト
ウガタガイ科内で（8’evlfuφoη〃a，Odosホo，ηe〃a）群および’V欧aπ’mlaでは、他の異旋目の科
と同様に頭部触角は頭部前縁左右両端から突出して互いに癒合しない（Fig．3b）。このことか
ら、トウガタガイ科内でこれらのcladeのみにおいて、頭部触角の基部の状態に逆転現象が
起きたものと考えられる。
　頭部触角の外側面の溝は、異旋目貝類の中で、イソチドリ科とトウガタガイ科のみにみら
れる形質である。生時には、摂餌に際して寄主に接近したトウガタガイ科貝類は触角を前方
の寄主に向かってのばし、溝のある面を前下方向のわずか外方に向け、その溝内に密生した
繊毛は活発に動いて大量の水を後方の外套腔に向かって運搬しているという（Je飾eys，1867；
Fretter＆Graham，1949）。このことから、この溝は寄主を認識するために寄主からの化学物
質が含まれた水を外套腔内の嗅検器に円滑に送り込む、トウガタガイ超科のみに派生した構
造である可能性がある。しかし、トウガタガイ科内でB’e瞬砺boη’〃aとOdos’o’ηe〃aは溝を
もたないため、（θ’e》蜘φoη〃a，Odos’ome〃a）群において、溝が二次的に消失したものと考え
られる。
口吻基板（形質3）
　異旋目貝類の口吻の開口部周辺の形態は多様で、科によって異なる場合が多い。トウガタ
ガイ科（e．g．Fretter＆Graham，19491Wise，19961本研究）、イソチドリ科（Pond飢1987；Hori
＆Tsuchida，1995）、エバラ科（Nordsieck，1972）では、足の前部の一部が特殊化して頭部前方
に口吻基板を形成しており、これはトウガタガイ超科のみに見られる形質である。この口吻
基板は、Odosホo’η后、8伯σ力ys’o’η1a、’01aθa以外の、現在までに知られている全てのトウガ
タガイ超科の種において前端で分岐し、分岐点にロ吻開ロ部が存在する（Fig．3，b，d）。しか
し、Odosめm給、8’aoわys’o’η1a、’oメaeaでは、口吻基板は前端が裁断状で、ロ吻開ロ部はロ
吻基板の背面基部に存在する（Fig．3c）。従って、トウガタガイ超科の中で、Odosfo，η拾と
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（θ尼oわysfo’η1a，，o’aea）群でのみ、ロ吻基板およびロ吻開ロ部の状態に特殊化が起きたものと
考えられる。
眼（形質4－5）
　調査したP＠んeμ〃〃7e〃a属の種は深海ドレッジ（水深507－573，4020m）により砂泥と共に
採集されたため、深海性埋在性種と思われる。そのため、πy肋e雄〃7e〃a属は他の多くの深
海性腹足類（e．9．Hasegawa，1997）や一部の埋在性腹足類（e．9．Fre盤er＆Graham，1962）と同
様、深海生活または埋在生活に適応して眼を二次的に消失したものと考えられる。
　異旋目貝類の眼は、ミズシタダミ超科（Ponded990；War6n　ef飢，19931Fukuda＆
Yamashita，1997）、クルマガイ超科Architectonicoidea（Haszprunar，1985a，b）、エバラ科
Anisocyclidae（Nordsieck，1972）では頭部触角の基部外側に位置し、オマロガイ超科
Omalogyroidea（Fretter，1948）、ガラスツボ超科Rissoe”oidea（Frett飢1948）、イソチドリ
科（Ponder，1987；Hori＆Tsuchida，1995）など多くのグループでは、頭部触角の基部内側に
互いに離れた位置に存在し、左右眼神経は中枢神経系から前方に向かって扇状に互いに離れ
ながらのびている。この状態は財egasfom’a、Ma’g1ηodosめmla、Rγ’gμ〃ηa以外のトウガタ
ガイ科の属とイソチドリ科にも共通している（Fig．3a－c）。しかし、初egasめmla、
層a’g’ηodos’om’a、ρy’gμ〃ηaでは眼は頭部の正中線を挟んで互いに隣接して存在し（Fig．3d）、
左右眼神経は中枢神経系から前方に向かって互いに平行に真直にのびる。外群比較に基づき、
トウガタガイ科内において、前者の状態が原始状態と考えられ、後者の状態は、トウガタガ
イ科内で（材egas’om’a，初a’g’ηodosfo〃7’a，Rγノgμ〃ηa）群でのみ派生した状態と考えられる。
外套腔内の色素外套器官（形質6－7）
　異鯉亜綱の多くのグループでは、幼生期に濃色の色素をもった幼生腎臓が現れる（Fretter，
1943；Haven，1973；Berry，1977；Mapstone，1978；Robertson，1985；Littleαa乙，1985；
Haszprun飢1988）。この幼生腎臓は多くの異偲亜綱のグループでは成体になると失われる
（Robertson，1985；Haszprun鉱1988）が、トウガタガイ科をはじめとする異旋目のいくつか
の小型種群（e。g．Omabgyridae，Rissoellidae）では幼生腎臓は成体においても色素外套器官と
して外套膜上に残っている（Haszprunar、1988）。このため、一部の異旋目貝類における色素
外套器官の存在は幼形保有または異鯉亜綱の中での原始状態と考えられている（Haszprunar，
1988）。従って、成体の体サイズが大きいイソチドリ科に色素外套器官が見られないこと（Fig，
5a）は、他の異鯉亜綱のグループと同様に成長に伴って幼生腎臓を失ったためである可能性
が高い。
　トウガタガイ科では全種に色素外套器官が観察されたが、ηγ’a’η’de〃a、Oめρ1eα尼では、
色素外套器官は大きく外套膜後端まで達し、透明の粘液細胞および不透明の腺細胞からなる
（Fig．5c）。それ以外の属では色素外套器官は小さ＜、有色の蛋白細胞からなる（Fig．5b）。こ
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のことから、トウガタガイ科の中で、（ηy’am耐e〃a，αoρ勧僧）群でのみ、色素外套器官の大
型化と構成細胞の置換が派生的に起こったものと考えられる。しかし、Pγ’a1η’de〃a、Ofoρノθα償
は成体の体サイズが異旋目貝類の中でも大きいため、イソチドリ科や他の異鯉亜綱グループ
と同様、色素外套器官の原型である幼生腎臓を成長に伴って失っている可能性もあり、その
場合、Py’amlde〃aとOfoρ’eα’aの成体にみられる大きな透明粘液細胞・不透明腺細胞から
なる器官は、小型異旋目貝類の色素外套器官とは非相同の二次的に派生した器官と考えられ
る。
二次鯉（形質8－9）
　異旋目貝類は全て本鯉を欠き、呼吸は外套腎臓または葉鯉型の二次偲によってまかなわれ
ている（Haszprun鉱1988）。イソチドリ科では二次偲は外套膜上の2本の繊毛帯の右側に存
在する（Ponder，1987；Hori＆穐uchida，1995）が、クルマガイ超科（Haszpruna“985）および
トウガタガイ科のPy’am’de〃aとOfoρ1eμ’a（Wise，1996；本研究）では2本の繊毛帯の間に
存在する。二次偲の存在は、異偲目貝類の中ではこれら体サイズが大きいグループのみに限
られ、体サイズが小さいものには二次鯉は存在しない（Freセer，19481Haszprun飢1988）。こ
のことから、本鯉は異旋目の祖先において完全に失われ、異旋目の中のいくつかの体サイズ
の大きいグループで平行的に総下腺の一部が特殊化して二次鯉を形成したものと考えられて
いる（Haszprun鉱1988）。従って、・繊毛帯の右側の二次鯉はイソチドリガイ科においてのみ
進化した派生形質といえる。また、繊毛帯の間の二次腿は、トウガタガイ科の中で（Pγ’a’η1de〃a，
αoρ1eσ’a）でのみ、クルマガイ超科と同じ部位に平行的に進化した派生形質と考えられる。
また、Py’aノη1de〃a、Ofoρ’eα’a以外のトウガタガイ科の小型グループでは、呼吸は外套膜上
の外套腎臓によっておこなわれ、異旋目の原始状態が保たれているものと解釈される。
ロ部（形質10－13）
　異旋目貝類の口部の形態は科によって多様であるが、特にトウガタガイ超科は寄生生活に
伴って口部が著しく特化し、固有の形質を多くもつ。
　トウガタガイ科の多くの種は、ロ部の前端に吸盤をもつ（Fig．7c－d）。この吸盤は他の全て
の腹足類にはみられない形質であるため、トウガタガイ科のみが寄生生活に伴って獲得した
固有の形質といえる。しかし、トウガタガイ科の中でOdosねme〃aのみは吸盤をもっていな
いため、同属のみは二次的に吸盤を失ったものと考えられる。
　トウガタガイ超科は、口部前部にキチン質の摂餌に関連した器官をもつ。この器官は顎板
が変化して生じたといわれ（Fre廿飢1951；War6n，1994）、科によってそれぞれ異なる状態を
示し、トウガタガイ科では吻針（Fig．7b－d）、イソチドリ科では弁（Fig．7a）、エバラ科ではそ
のまま顎板となっている（War6n，1994）。この形質状態は各科内の全ての種でそれぞれ共有
されているため、キチン質の口部器官は各科の固有派生形質といえる。
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　イソチドリ科の口部前端部およびトウガタガイ亜科のロ嚢は一本の管からなるが（Fig、7a，
b，d）、クチキレモドキ亜科では口嚢の背壁内に口管が存在する（Fig．7c）。外群比較に基づき、
クチキレモドキ亜科においてのみ、ロ管が派生したものと解釈される。
　イソチドリ科およびトウガタガイ科貝類は全種において、ロ部後方に筋肉層が肥厚して口
部ポンプを形成する。このロ部ポンプは、イソチドリ科とOdosfome〃aでは単一であるが（Flg．
7a、b）、Odosfo’ηe〃a以外のトウガタガイ科貝類では、さらに食道噴門部に盲嚢状の第二口
部ポンプが存在する（Fig．7c，d）。トウガタガイ科の祖先において第ニロ部ポンプが派生した
が、Odosfo〃7e〃aにおいてのみ、それが二次的に消失したものと解釈される。
食道（形質14－15，19）
　ホウシュエビスガイ科Seguenziidae、原始紐舌類Architaenioglossa、新生腹足類
Caenogastropodaでは食道は背腹に平たく、食道嚢と食道内部の背嚢および食道腺をもち、
この状態が腹足類の原始形質状態であることが知られている（Haszprun鉱1988）。他の異鱈
亜綱のグループと同様、トウガタガイ科およびイソチドリ科は全種が単純な管状の食道をも
つことから、腹足類において派生的な状態を示しているといえる。トウガタガイ科の中で、
トウガタガイ亜科のみは、食道が前部と後部で組織的に大きく異なり、その中でさらに
ルめoη〃aのみは前食道表面が遊離した厚い縦走筋層によって覆われている（Fig．9d）。これ
らの状態は異鯉亜綱の中でこれらのグループのみにみられる固有派生状態である。また、イ
ソチドリ科のみにみられる食道後部の嚢状部も、異鯉亜綱の中でこのグループのみに派生し
た固有派生形質といえる。
唾液腺（形質｛6－18，20）
　異旋目貝類は、全種が左右1対の唾液腺をもつが、それを構成する腺細胞同士の癒合の程
度に関して言及されたタクサは非常に少ない（ex．Comirostoridae（Ponder，1990）etc．）。その
ため、イソチドリ科のゆるくまとまった不規則な塊状の唾液腺とトウガタガイ科の密に癒合
した腺細胞からなる卵形～紐型の唾液腺との相同・派生関係は不明である。
　異旋目貝類の唾液腺は一般には長い唾液管を経て直接ロ球に開ロしている（Haszprun鉱
1985b，c）。トウガタガイ亜科およびOdos’o〃7胤初a’g1ηodosfo〃胎では唾液管はロ部（吻針
球）後部に直接接続する（Fig．9a，c，d）ため、これらは異旋類の中で原始状態をもっといえる。
しかし、トウガタガイ科内のそれ以外の属では唾液管は第一ロ部ポンプ・第二口部ポンプの
接続部位に接続して第一ロ部ポンプ内を前方に走って吻針へと至るため（Fig．9b）、明らかに
派生状態をもつといえる。また、トウガタガイ亜科の唾液管は、唾液腺からロ部に接続する
までの間、大部分が前食道表面に付着している（Fig．9c－d）。これらの状態は他の異旋目貝類
には見られない形質状態であるため、異旋目の中でこれらのグループのみがもっ固有派生状
態といえる。イソチドり科では唾液管が消化管に接続するまでの過程は確認はできなかった
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が、消化管のどこにも唾液管が侵入している状態が見られなかったことから、他の多くの異
旋目貝類（e．g．Architectonididae（Haszprunar，1985a）；Math“didae（Haszprunar，1985b）と同
様に、唾液腺から直接ロ部付近に接続し、異旋目の中で原始状態を示すものと思われる。
　異旋目貝類の唾液腺の後端は遊離している（e．g，Comirostoridae（Ponde嶋1990））場合が多
いが、後端で互いに癒合しているものも見られる（e．g．Mathiididae（Haszpruna鴫1985b））。ク
チキレモドキ亜科およびイソチドリ科においては唾液腺後端は遊離しているが、トウガタガ
イ亜科だけは、唾液腺後端が唾液腺牽引筋によって食道後部に接続されている。この状態は
他の異鰹目貝類には全く見られない形質であるため、トウガタガイ亜科の固有派生形質状態
といえる。
外套生殖管（形質21－22）
　異旋目貝類の多くのグループでは、生殖腺は外套腔内を走る外套生殖管を介して体の右前
方に開口している。この外套生殖管の配置や構成は異旋目の中で科や超科によって著しく異
なり（e．g．Fre廿ed948；Haszprunad985b，c；Ponded990a，b）、トウガタガイ科やイソチ
ドリ科では単一の管が外套腔腹面を走っている。トウガタガイ科内では、Odosめ〃7’aのみに
おいて、この管が外套腔中央部で開いて溝となって前方に至るのに対し、それ以外の属とイ
ソチドリ科では全過程が閉じた管となっている。外群比較に基づき、Odosfom’a属において
のみ、前半が溝となる外套生殖管の状態が派生したものと解釈される。
　トウガタガイ亜科は、外套生殖管が共通生殖腺によって囲まれている（Fig．11b）が、この形
質は他の異旋目貝類には見られない（e．g．Ponder，1990a，b）。従って、共通生殖腺はトウガ
タガイ亜科のみにおいて派生したものといえる。
雌性生殖系の粘液腺（形質23－24）
　腹足類の生殖管上の雌性部または輸卵管には、卵殻物質を産生する蛋白腺、粘液腺、卵殻
腺が付属している（Ffetter＆Graham，1962）。異旋目貝類において、これらの腺状部の配置や
形態、有無はグループによって異なり、トウガタガイ科およびイソチドリ科では蛋白腺と粘
液腺のみが内蔵塊前方に存在する。しかし、トウガタガイ科では粘液腺は全体が内蔵塊前部
に留まり、独立した嚢状で輸管によって生殖管に接続されている（Fig．11b－c）一方で、イソチ
ドリ科では、粘液腺は内蔵塊前端から外套腔中部までの生殖管の周囲を包み、輸管をもたな
い（Fig．11a）。両科の粘液腺の形態は他の異旋目貝類にはみられない（e．g．Haszprunad985a，
b；Ponded990a，b）ため、それぞれが異旋目の中での共有派生形質状態といえる。
　トウガタガイ科の中で、Odos’o，ηe〃aおよびクチキレモドキ亜科では、粘液腺は2つあり、
それらは互いに独立の葉を形成している（Fig．11c）。この形態は他のトウガタガイ科および異
旋目貝類にはみられない（e．g．Haszprunad985a，b；Ponded990a，b）ため、第二の粘液腺
は、トウガタガイ科内で、Odos’o’ηe〃aおよびクチキレモドキ亜科において平行的に派生し
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たものと考えられる。
交尾嚢（形質25）
　交尾嚢は生殖管前端部に見られる器官で、異旋目ではミズシタダミ超科など、一部のグル
ープのみに見られ（Ponder，1990b）、ミジンハグルマガイ科（Ponder，1990a）など多くのグル
ープにはみられない。トウガタガイ科では、トウガタガイ亜科のみが交尾嚢をもち、クチキ
レモドキ亜科はイソチドリ科同様に交尾嚢をもたない。従ってトウガタガイ亜科の交尾嚢は、
他の異旋目の一部のグループと平行的に派生した形質と考えられる。
交接器（形質26－29〉
　異旋目貝類の多くのグループの交接器官は陰茎に相当し、たいていは右頭部触角後方に外
在する（e．g．ミジンハグルマガイ科（Ponde“990a）；ミズシタダミ科（Pond飢1990b））。トウ
ガタガイ科においては、Odosfo’η后、初egas’om’a、初a’giηodos’om泊、Fly’gα〃ηa、溜eηes治o、
およびトウガタガイ亜科はイソチドリ科と同様に陥入した陰茎をもつ（Fig．13a－c）が、
8’acわysfom后、ノo’aea属には陰茎はなく、精萸を産生する盲嚢が存在する（Fig．13d－e）。この
ように精葵を産生するグループは、異旋目において、他にもクルマガイ科の月e〃ao〃s属に
おいても知られている（Robertson，1989）が、精葵を産生する部位（＝器官）がトウガタガイ
科のそれとは異なっている。従って、陰茎をもつグループは異旋目の中で原始的であり、精
萸鋳型の盲嚢は、異旋目の中の異なる系統群において平行的に派生したものと解釈される。
　陰茎の形態は、トウガタガイ科内で様々であるが、Ofoρ’eα’a、S酬oρゆgmaにおいては陰
茎は小さい球形から卵形で口吻基板下の腔内に存在し、輸精管を伴わない（Fig．13c）。しかし、
それ以外のトウガタガイ科で陰茎をもつ属およびイソチドリ科では、陰茎は細長い卵形から
鞭形となり、細長い陰茎鞘に収まり、輸精管を伴っている（Fig．13a－b）。外群比較に基づいて、
Ofoρ’eσ’aおよびSfソoρゆg’ηaにおいてのみ、球状の輸精管を伴わない陰茎が派生したもの
と解釈される。
　陰茎が頭部血洞内に達するグループにおいて、Ry’a’η’de〃aと～μκaπ’mlaでは陰茎複合体
（陰茎および陰茎鞘）はイソチドリ科と同様に食道神経環下を通る（Fig．13a）。しかし、
乃oρaeas、ルφoη〃a、8’ev伽めoη〃1a、Odosfo〃7eμa、Pケoわeμ〃me〃a、Odosfo〃7／a、惚gasfo〃71a、
材a／giηodosfo’η泊、pγ㎎σ〃ηa、初eηes肋oでは陰茎複合体は食道神経環内をくぐり抜ける（Fig．
13b）。外群比較に基づき、トウガタガイ科内で陰茎複合体が食道神経環下を走る状態が原始
的であり、食道神経環をくぐる状態は科内の複数の異なる系統群において平行的に派生した
状態と考えられる。
　精萸を産生する盲嚢をもつ8’aoわysfom后と101aea同士で、その盲嚢の形態は大きく異な
る。前者では内側に繊毛をもつ管状部と繊毛をもたない平滑な球状部の複合体からなる（Fig．
13d）のに対し、後者では内面に一様に繊毛が生えた嚢となっている（Fig．13e）。これら2属
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にとって外群となりうるトウガタガイ科の他属および全ての異旋目貝類がこのような精英を
産生する盲嚢をもっていないため、2つの形質状態同士の極性は不明である。
蓋（形質30）
　異旋目貝類の蓋の筋肉付着面は、ミズシタダミ超科やミジンハグルマガイ科（Pond飢
1990a，b）のように平滑なものや、ガラスツボ科のように突起をもつもの（Fre廿er，1948）など、
多様性を示している。しかし、醒egasホomla、〃a’g’ηodos～o〃7／aのように、蓋の筋肉付着面
の周縁部以外の中央部の大部分が、角質が硬化して円盤状の肥厚部を形成する（Figs80b，82b，
83b）ことは、トウガタガイ科の他属だけでなく他の異旋目貝類においても全く報告されてい
ない。従って、この角質硬化部は、異旋目において、（初egasfomla，財a9ηodosfom后）にお
いてのみ派生したものと考えられる。
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1－3－4貝殻形質の系統学上の有用性
　近年、多くの腹足類グループにおいて、軟体形質の多くが系統を反映した形質である一方
で、貝殻形質は軟体形質の状態を反映している場合もあるが、収敏を起こしやすいため系統
関係の構築には不適当であることが提唱されている（e．g．Davis，1979；Kool，1993）。また、
系統分析は、形質状態が明確に定義できる離散的形質に基づいておこなうことが必要である
（e．g．Pond飢1988）。しかし、軟体形質の多くが離散的形質であるのに対し、貝殻形質には
離散的でない曖昧な状態をもつ形質が多い（e．g．Ponde“988；Bieler，1988）。これらの理由
により、本研究におけるトウガタガイ科の属間の系統関係の分析には、軟体形質のみを利用
し、貝殻形質は全く利用しなかった。
　しかし、過去長い間トウガタガイ科の分類体系の構築の上で主幹をなしていたのは、貝殻
の外形、胎殻の角度、殻表の彫刻、軸唇の数、内肋・ロ蓋歯の状態といった貝殻形質であっ
た。そこで、これらの貝殻形質の状態と、本研究によって導き出された分類体系との対応を
考察することにより．これらの貝殻形質の分類形質としての有用性を考察する。
1）貝殻の外形she”appearance
　トウガタガイの貝殻の外形は極めて多様であるため、過去に多くの研究者が貝殻の外形を、
卵形（DaII＆Ba雌ch，1904，1909；Nomura，1939）、卵円錐形（Nordsieck，1972）、長卵形
（Nordsieck，1972）、長円錐形（Da”＆Bartsch，1904，1909；Nomura、1936－1939）、円筒円錐形
（Dall＆Bartsch，1904，1909；Nomura、1936－1939）などに分類し、トウガタガイの亜科や属の
定義に利用してきた（Da“＆Ba匝sch，1904，1909；Cossmann，1921；Thlele，1930；Nomura，
1936－1939；Wenz，1940；NordsiecK1972）。本研究によって定義されたトウガタガイ亜科は、
卵形の殻形をもつαoρ1eμ’a属以外は全て、長卵形から円筒円錐形の貝殻をもつ一方、クチ
キレモドキ亜科は卵形から長円錐形の貝殻をもつ（Fig．159）。従って、円筒円錐形や卵円錐
形の貝殻をもつ種をその形質状態に基づいて亜科に分類することは可能であるが、それ以外
の形質状態は両亜科に共有されているため、各亜科固有の形質状態を貝殻の外形に見いだす
ことはできない。属においても、いくつかの属が複数の形質状態をもち、また、属同士で重
複した形質状態をもつ場合がある（Fig．159）ため、貝殻の外形は属の固有形質にはなりえな
い。これらのことから、貝殻の外形には収敷・平行現象が生じているものと思われるため、
トウガタガイ科貝類の属・亜科の系統関係の推定には適していないといえる。種においては、
貝殻の外形は種内でも大きな変異幅を示す場合があるが、近縁な種間では互いに異なった変
異幅を示している場合が多い。従って、貝殻の外形は従来の分類においても重要な分類形質
として利用されてきたように（e．g．Da”＆Bartsch，19091Nomura，1936－1939）、近縁な種間で
の種分類には利用可能である。
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2）胎殻の角度ρrotoconch　angle
　胎殻は後成層の殻頂部に残された幼生殻である。トウガタガイ科貝類の後成殻の殻軸に対
する胎殻の角度は変異幅を示すため、Wise（1996）は胎殻の角度をトウガタガイ科内の亜科・
属間の系統分析に利用している。本研究によって定義されたトウガタガイ亜科は胎殻の角度
90－130。、クチキレモドキ亜科は100－150。の種のみで構成され、両亜科で胎殻角度の変異
の幅に違いがみられる（Fig．160）。しかし、その変異幅の一部は両亜科間で重複しているた
め、胎殻の角度は亜科の固有の形質にはなり得ない。このことは属においても当てはまり、
胎殻の角度は多くの属内で変異の幅を示し、また、属間で変異の幅が重複している場合が多
い（Fig．160）。従って、胎殻の角度は亜科・属間で収敏・平行現象を起こしているものと考
えられるため、トウガタガイ科の亜科・属の系統関係の推定には不適当であると判断される。
種においては、これまでに胎殻の角度に種内変異があることは報告されていないため、胎殻
の角度は種によって決まっている可能性が高い。しかし、近縁な種間で胎殻の角度が一致し
ている場合が多いため、胎殻の角度を種分類に利用することは困難である。
3）殻表の彫刻sculpture
　トウガタガイ科貝類が殻表に彫刻をもっ場合、彫刻は主に縦肋（Fig，1a）と螺肋（Fig．1b）か
らなり、両者の組み合わせまたは強弱、有無によって極めて多様な状態が生じる。過去にお
いてこの彫刻の状態は、属や亜属の分類において最も有用な分類形質として、多くの研究者
によって利用されてきた（e．g，de　Folin，18851Tryon，18861Dall＆8artsch，1904，1909；
Cossmann，1921；Thiele，1931；Laws1937－1941；Nomura，19391Wenz，1940；Laseron，
1959）。しかし、縦肋と螺肋の有無は本研究によって定義された亜科や属内で異なる（穐ble6）
ことから、亜科、属間で著しい収敏・平行現象を起こしているものと考えられる。従って、
従来最も重要な分類形質として利用されてきた貝殻の彫刻は、トウガタガイ科の亜科や属の
系統関係の推定には不適当であるといえる。種においては、同様の貝殻の彫刻が互いに近縁
でない種閤に平行的に現れたり、種内でも変異がみられる場合があるが、近縁な種間では互
いに異なった状態または変異幅を示している場合が多い。従って、貝殻の彫刻は従来の分類
においても重要な分類形質として利用されてきたように（e．g．Dall＆Bartsch，1909；Nomura，
1936－1939；Laseron，1959）、近縁な種間での種分類には利用可能である。
4）軸襲の数numberof　oolumellarfold
　トウガタガイ科貝類の殻軸には螺旋状の襲が巻き付き、軸襲を形成している（Fig．1d，e）。
この軸嚢の数は亜科（Laseron，1959；Saurin，1959）、属（DalI＆Ba船ch，1904）を定義する分類
形質として利用されてきた。本研究で定義された属の中で、クチキレモドキ亜科の初eηes酌0
のみは軸嚢を全くもたない（飴ble61Fig．1f）。このことは、この属が軸襲の状態に固有派生形
質状態をもつことを示している。また、トウガタガイ亜科のPyアa’η’de〃a、O’oρ1eα’aの全種
とS酬oρ秘gmaの一部の種のみは軸襲を3本もつ（狛ble6；Fig．1d）。このことは、トウガタ
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ガイ科の中で3本の軸襲が一部の系統群にのみ存在することを示しているが、そのうち
S酬oρりg’ηaの中には軸襲を1本しかもたない種も含まれる（飴bb6）ため、S酬oρぢgρ7aで
は同属内で逆転現象または他属との問で平行現象が起こっているものと考えられる。従って、
軸襲が3本存在するという形質状態は特定の分類群の固有派生形質にはなり得ない。これら
のことから、軸袋の数はトウガタガイ科内の一部の系統群においては系統関係を反映してい
るといえるが、平行・逆転現象を起こす場合があると考えられるため、トウガタガイ科の亜
科・属の系統関係を推定する上では不適当といえる。また、軸嚢の数は種内変異がみられな
いため安定した形質といえるが、近縁な種間で互いに形質状態が一致している場合が多いた
め、軸嚢の数は種分類において必ずしも有用な形質とはいえない。
5）内肋intemalkeels
　トウガタガイ科貝類の貝殻の外壁の内面には数本の螺肋が走り、内肋が形成される場合が
ある。従来、この内肋の有無はいくっかの属の分類形質として利用されてきた（e．g．Wenz，
1940；Saurin，1959）。本研究で観察したトウガタガイ科貝類には、内肋の状態に2つの状態
が認められた。1）貝殻外壁の内面全体を連続した数本の肋が走る（Fig．2c）、2）殻口外唇内
面のみに数本の短い肋が存在する（Flg．2b）。2）の外唇内面にのみ存在する短い肋は、成長に
応じて1）の内肋の外唇部以外の部分が再吸収されたもの、または短い内肋が成長に応じて逐
次殻ロ外唇部に移動したものと考えられる。このうち、連続した内肋はトウガタガイ亜科の
乃oρaeasの一部の種にのみにしか存在しない（穐ble6：C）。このことは、伽ρaeas内の一部
において内肋の状態に固有派生形質状態が生じたことを示している。しかし、この属には内
肋をもたない種も存在するため、この内肋の状態は恥ρaeasの固有派生形質にはなり得な
い。外唇内面の短い内肋は、クチキレモドキ亜科のA4egas≠om泊と卿a’g加odos‘o’η后の全種
および月yアg疏ηaの一部の種と、トウガタガイ亜科の7酩boη〃aの一部の種のみに現れる（胎ble
6：S）。（初egasfom治，層a’g加odosfom后）群とpγ勾σ伽a属はクチキレモドキ亜科の中で単系統
群を形成している（Figs157）ため、この系統群に外唇内面の短い内肋が派生したものといえ
るが、それは7〃Aboη〃aの一部の種との間で平行現象を起こしている（Table6：S）ため、この
内肋の状態も特定の分類群の固有派生形質にはなり得ない。これらのことから、内肋はトウ
ガタガイ科内の一部の限られたグループのみにしか現れず、また、平行現象を起こす場合が
あるため、トウガタガイ科の亜科や属の系統関係の推定には適していないといえる。また、
連続した内肋の状態には種内変異はみられないが、外唇内面のみに存在する短い内肋は種内
でも個体によって長さや有無が異なる場合があるため、内肋の状態は種によっては不安定な
形質といえる。従って、内肋の状態は種分類において必ずしも有用な形質とはいえない。
6）口蓋歯palatal　teeth
　一部のトウガタガイ科貝類では、貝殻の外唇内面に結節列からなる口蓋歯が形成される（Fig．
2d，e）。この口蓋歯は後成層形成後の生活史上で一定の周期で生じるため、成貝の貝殻の外
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壁内面には過去に形成されたロ蓋歯が一定の間隔で残っている。従来、ロ蓋歯の有無はいく
つかの属の分類形質として利用されてきた（e．g，Thiele，1930；Wenz，1940）。本研究で観察し
たトウガタガイ科貝類の中では、ロ蓋歯はトウガタガイ亜科のRy’a’η1de〃aとOfoρ’eu’aの
全種およびS酬oρりgmaの一部の種のみに存在する。このことは、トウガタガイ科の中で口
蓋歯が一部の系統群にのみ存在することを示しているが、そのうちS酬oρゆgmaの中には口
蓋歯をもたない種もある（狛bIe6）ため、Sfyloρfyg〃，aでは属内で逆転現象または他属との間
で平行現象が起こっているものと考えられる。従って、口蓋歯の存在は特定の分類群の固有
派生形質にはなり得ない。また、熱帯性腹足類においてロ蓋歯の存在は、殻ロを狭くするこ
とによって同環境中の甲殻類などの外敵による捕食を逃れるための形態的な適応であるとい
われている（Vermeil，1993）ことから、トウガタガイ科貝類のロ蓋歯も系統関係に関わらず生
息環境に応じて生じたものである可能性もある。これらのことから、口蓋歯はトウガタガイ
科内の一部の限られたグループのみにしか現れないこと、平行現象を起こす場合があること、
また、生態的な要因が深く関連している可能性があることから、トウガタガイ科の亜科や属
の系統関係の推定には適していないといえる。種内においては、ロ蓋歯は最も新しく形成さ
れたもの以外が再吸収され、外唇以外の貝殻外壁の内面が完全に平滑になる個体が現れたり
（e，g．S‘yloρも◎maρα’oわe〃a）、外唇を含めて全ての貝殻外壁内面のロ蓋歯を欠く個体がある
（e、g．Sヶ10ρ加g’ηaρ励ρρ拾ηa）。このため、口蓋歯は種によっては不安定な形質であるといえ、
種分類においてロ蓋歯の有無は必ずしも有用な形質とはいえない。
　以上のことから、過去に重要な分類形質として利用されてきた貝殻形質のうち、貝殻の外
形と彫刻は種分類に有用と判断された一方で、いずれの貝殻形質も亜科や属間の系統関係の
推定には不適当であることが明らかとなった。従って、トウガタガイ科貝類全体の系統関係
を形態によって把握するには、軟体部の形態の詳細な調査が必要不可欠であるといえる。
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Pyramidellinae 
Pyramid ell a 
Oto pleura 
St ylo pt ygma 
Tropaeas 
Turbonilla 
Breviturbonilla 
Od ostomella 
Nukarumia 
Ptycheulimella 
Odostomiinae 
Od ostomia 
Brach ystomia 
lolaea 
Megastomia 
Marginod ostomia 
Pyrgulina 
Menestho 
Fig. 159. 
ovate ovato-conic elongate ovate elongate conic cylindro-conic 
A diagrammatic representation of the range of shell appearance in the Pyramidellidae. 
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Pyramidellinae 
P yra mid ella 
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Stylo p t ygma 
Tropaeas 
Turbonil / a 
Breviturbonil/ a 
Od ostomella 
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Ptycheulimella 
Odostomiinae 
Od ostomia 
Brach ystomia 
Iolaea 
Megastomia 
Ma rginod ostomia 
Pyrgulina 
Menestho 
Fig. 160. 
teleoconch. 
90 : : I OO 1 1 1 O 1 20 1 30 1 40 I t 
I 
l 
I 
l 
I :~:':':1 I T I 
l , 
I l 
t 
I 
I 
l t t 
I I l 
I I I 
I E I 
I I 
l I 
I l t 
, t t 
l 
I l 
I I 
l l 
l , 
t i 
, I 
l 
, I l 
l I l 
I I I 
l t l 
I I J 
i I l 
I I J -**+" +"-" :':':"}~' : r+*: '-++"*1**"*' :':'}'}~+:"':':': ::~::::::::::::::: ":"**t "-'~'r~':"' '.~*t*'.'* ' '.'*'. t*"'*'. 
I I 
I I 
I l 
I 
l 
l l 
I t 
1 5  
Protoconch angle ranges in the Pyramidellidae. The number indicates 
the protoconch angle at which the protoconch axis is oriented to the axis cf the 
i 
l 
I 
I 
f 
I 
t 
I 
I 
317 
~~ '~ t~ '~' (:OJ=.~'~ (Da)~ ~-a'~2CU~~:: 'JU) ~rn*u nv 
'1- 4Jrrl nl O::~~~ CCa4-O(lC :,=1:'J: SC:.~ JD CO ' ~~:g2>, U'O-l~Z~~~~ 
(c;-1: CU(1) 'DC:.d -LCO ~::(D:5CU ~- ~-H .S '~5 
~_u) oo 'l)Oo~ ,:1:: ocl)o 
e)!: L'I' CL II 
1~_~(/) 
~2~, i-~5 coo =~~ Q)u)E::: i20 oo .:: 
L~ ~~ oL~ oo ~:2 Ii 
E::50 
c:'J c: ~(1)u, 
::JD ~CL cl5 
~ l cl) I 
*~ '~~ 0~ o(1) o (DL ~Q u),1) Il 
L+ '~'J ~ . g)Q) L!ca ~~1D os CUO~1:, CE i:co-L a)>~!:CL u)O o~: 'l)-~ J: .c: 
J: ~' (D 
(D ~ CQ 4' CU 
Ca ll 
U' ~5 
(D ~e 
CU C L (D~ C: 
~l -o o~-LL OCUJQ~; E::E 
z::, ~ o 
(D * ~3
C~ 
:50 
(/) 
~ 
'5L 
(D 
co 
.;~ < 
+1 +++1 l 
CO 
(j 
l 
GO 
lr 
OU) Cl, l I I l~1~1 i I I J- I l 
aD":) 
co 
11-T- 1-* IF-
+1 1 +j +1 +1 +1 l 
(D 
 (DU) l~ l 
11 1-' 1- '- T- 'r- 1- 1- 1- O C:r 
l I I +1 +1 +1 +1 +1 1 ++ 
+1 1 +1 +1 + +1 + + * + 
Oc5 
= 
IS U .~ 
'V L ~ CL
_**co 
(u 
__,(o_ CU Q) 
__(o ~ ~ ~'*q) ,~ ~ ~(D~O)")-(U~~~'-'cq)~~:3 ._ :3 >~ co *~oc:~ ,_ oo) ~-q)1S:{Bc::: 
~ ~_o c~O~: )~ o~ O O_>~~~'C/D~~h:'~Oh::$~~~~~~~ 
 +1 1 +1 l 
o:: 
E o~u, 
o 1: O 
i+1
,(o ~ 
o (a '~ ~ ~ U 0 -~~ I  ~o ~o ~ s: 
0~~ ~ :~~ -(: ca ")'c: 5 'oQ)150")o~~~~'c0~)~~ 
OoO-o:~:~0.~ 
318 
”トウガタガイ科貝類の寄生様式
”一1材料と方法
Il－1・1トウガタガイの寄主との対応関係の観察
　トウガタガイ科貝類34種の寄主動物との関係を自然下で観察した。1972年7月から1997
年8月の問に日本周辺の44カ所において（拍ble7）、磯歩き、スキンダイビング、スキュー
バダイビングにより、寄主動物の種の同定、生活環境および寄主・寄生者の位置関係を水中
で観察した。全ての寄主動物について、寄主が貝殻や棲管をもつ場合には貝殻・棲管の最大
長を、貝殻や棲管をもたない場合は体の最大長を計測した。また、トウガタガイは全個体に
ついて殻高と殻径を計測した。
　トウガタガイ科貝類の寄主となるカンザシゴカイ類やムカデガイの一種などは、転石表面
の一部に数十から数百個体が互いに密着または接近して固着し、周囲の環境と隔離された偽
群体を形成していた。本研究では、こうした偽群体を「個体群』と定義した。
”・1・2トウガタガイの摂餌過程の観察
　自然下においてトウガタガイが寄生していた動物、またはトウガタガイが周辺に定位もし
くは潜砂していた動物をトウガタガイと共に実験室内に持ち帰って飼育し、トウガタガイの
これら寄主に対する摂餌過程を観察した。
　18種46個体のトウガタガイを、種ごとに寄主動物1種ずつと組み合わせ（殆ble8）、組み
合わせごとにそれぞれ独立した容器に収容した。容器は、直径29．Ocm深さ11．Ocmのプラ
スチック製洗面器を使用し、寄主動物が完全に浸る程度に採集地の海水（22－26。C）を注ぎ、
通気を施した。摂餌行動の観察は、各々の組み合わせに対して約1時間、通気を停止し、実
体顕微鏡下でおこなった。
”一1・3トウガタガイの寄主に対する行動の観察
　自然下において寄生関係が観察された12種50個体のトウガタガイをその寄主動物と共に
実験室内に持ち帰って容器内で共に飼育し、24時間にわたって3時間ごとにトウガタガィ
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の行動を観察した。
　飼育容器として直径29．Ocm深さ11．Ocmのプラスチック製洗面器を用い、収容した飼育
対象動物が完全に浸る程度に海水（22－26。C）を注ぎ、通気を施した。トウガタガイが有殻
軟体動物の殻表の一部に生息していた場合は、トウガタガイを寄主動物個体の同位置に付着
させたまま、トウガタガイが転石表面に形成された寄主個体群内に生息していた場合にはそ
の転石をトウガタガイが付着しているまま観察容器に入れた。また、マガキが寄主の場合は、
10－20個体が互いに固着しあった大きなマガキ礁からトウガタガイが付着した一部を欠き取
って、それを観察容器に収容して飼育した。ミズヒキゴカイが寄主の場合は、ミズヒキゴカ
イの生息していた砂泥を同時に採取して5mmの厚さに容器底に敷き、容器底の周縁部にミ
ズヒキゴカイを互いに均等に配置し、中央にミズヒキゴカイの生息砂泥中から採集したトウ
ガタガイをまとめて置いた。上記の方法でトウガタガイー寄主の組み合わせをつくり、合計
19の観察群を設定した（Table9）。各観察群について、3時間間隔で8回、それぞれの実験群
の各トウガタガイ個体の定位地点を記録し、各個体の移動距離を求めると共に、トウガタガ
イの寄主をめぐる行動を明らかにすることを試みた。移動距離として、観察された定位地点
同士を直線で結んだ合計の距離を用いた。
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Table 7. Observed localities and dates of the host-parasite 
relationship of the pyramidellids in the field observation. 
Locality Date 
Lake Saroma, Hokkaido. 
Nanamodo.ri, Otuchi 8ay, Iwate 
Banda, Tateyama, Boso Pen. 
do. 
do. 
Kurosaki, Miura Pen. 
Chojagasaki, Miura Pen. 
Usami, Ito, Izu Pen. 
Futo, Nishi-lzv, izu Pen. 
O-no-hama Beach, Izu-Oshima 
Miyake Is. (depth 6-12m) 
do. 
Okataura, Hachijo Is. 
do. 
do. 
Miya-no-hama, Chichijima Is., Ogasawara 
Nigyochi, Chichijima, Ogasawara 
Minamihama Beach, Hahajima, Ogasawara 
Off Nata, Gobo, Wakayama 
Minabe, Wakayama 
Oura, Takeno, Hyogo 
Yashima Is , Kaminoseki, Yamaguchi 
do. 
Kuwabara, Tokuyama, Yamaguchi 
do. 
Aio, Yamaguchi 
Sozaisho. Yamaguchi 
Akashima, Abu, Yamaguchi 
do. 
Off Nago. Abu, Yamaguchi 
Kasayama, Hagi, Yamaguchi 
Toragasaki. Hagi. Yamaguchi 
Off Hagi, Yamaguchi 
do. 
Kurae-no-hama Beach, Hagi, Yamaguichi 
Tada-no-hama Beach, Nagato, Yamaguichi 
Off Kiwado., Heki, Yamaguchi 
Kottoi Port, Hohoku, Yamaguchi 
do. 
Yumegasaki, Tsunoshima Is., Yamaguchi 
do. 
Tomioka Bay. Amakusa, Kumamoto 
Yo, Kasari, Amami-Oshima Is. 
Bisezaki, Motobu, Okinawa 
Furuzamami, Zamami Is., Okinawa 
Ishigaki Is., Okinawa 
Kise, Nago, Okinawa 
Maten Port, Okinawa 
Sunayama Beach, Miyako Is., Okinawa 
Kabira, Ishigaki is. Okinawa 
Amitori Bay, Iriomote Is., Okinawa 
Korea 
Pantai Kok, Langkawi Is., Malaysia 
Shark Bay. Western Austraiia 
Bodega Bay, Sonoma County, California, USA 
Aug, 1986 
July g, 1993 
Ju e 1, 1992 
May 17, 1996 
May 28, 1995 
Apr. 26, 19g2 
May 17, 1995 
May 24, 1992 
May 1 7, 1 992 
Mar. 24, 1994 
Jan 6, 1992 
Jan 6, Igg4 
Aug. 24, 1988 
Apr. 19, 1992 
Sep. 9, 1995 
Nov. 29, 19g5 
Nov. 2g, 1995 
Nov. 27, 1995 
Feb. 13, Igg7 
Feb. 1 1. , 1997 
Jul_y 29, i995 
June 13, 1997 
June 23, 1997 
May 23, 1997 
May 24, 1997 
May 23, 1997 
May 23, 1997 
May 22, 1997 
May 23, 1997 
May 20, 1997 
May 20, 1997 
May 21, 1997 
Jan. 28, Ig87 
do. 
May 2, 1992 
May 24, 1997 
May 16, 1995 
Oct. 1, 1992 
Oct. 6, 19g2 
May 4, 1992 
Aug. 12, 1997 
July 30, 1980 
July 30-Aug. 1, 1992 
Aug. 1-2, 1993 
Mar. 30, Igg2 
Feb. 20, 1996 
Feb. 1994 
Apr., 1993 
July 8, 1994 
Sep. 10, 1989 
Dec. 17, 1995 
July 13, 1972 
Feb. 27, 1997 
1 996
Jan. 14-15, 1997 
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Table 8. Materials used in th  observation on feeding in laboratory experlment. 
Pyramidellids 
species n 
Presumptive host Locality Date 
Otop!eura mitralis 
Turbonilla eupellucida 
Turbonilla yoritomoi 
Tult, oni!la circin ata 
Tu!bonilla terebra 
Odostomia hirotamurana 
Odostomia caelador 
Odostomia glorta 
Bra ch ystomia bipyramida ta 
Brachystomia desimana 
Brachystomia nagatoensis 
Brachystomia omaensis 
Brachystomia reishiocola 
Brachystomia suoensis 
lolaea eximia 
lolaea scopulorum 
lolaea aftiectuosa 
5
1 
2 
2 
2
3 
2 
3 
4 
3 
2 
3 
1 
2 
4 
2 
3 
nychodera nava 
Ciilifonnia tentacu,ata 
CkT#brmia tentaculata 
CkTffomia tentaculata 
Cii7#iormia tentaculata 
Pomatoleios kraussi 
Protula tubularta 
Hydroides ezoensis 
Pomatoleios kraussi 
Pomatoleios kraussi 
Crassostrea gigas 
Pomatoleios kraussi 
Cla culus miorodo.n 
Bab7lus comatus 
Thais luteostoma 
Barvada vlrescens 
Pomatoleios kraussi 
Vemetus sp. l 
Pomato,eios kraussi 
Bisezaki, Motobu, Okinavva 
Tada-no-hama Beach, Nagato, Yamaguchi 
Banda, Tateyama, Boso Pen. 
Banda, Tateyama, Boso Pen. 
Tada-no-hama Beach, Nagato, Yamaguchi 
Banda, Tateyama, Boso Pen. 
do. 
Otsuchi Bay, Ivvate 
Banda, Tateyama, Boso Pen. 
Toragasaki, Hagi, Yamaguchi 
Soz isho, Yamaguchi 
Kuwabara, Tokuyama, Yamaguchi 
Yumegasaki, Tsunoshima Is. Yamaguchi 
Off Nago, Abu, Yamaguhci 
Yashima Is. Kaminoseki, Yamaguchi 
Kuwabara, Tokuyama, Yamaguchi 
Toragasaki, Hagi, Yamaguchi 
Miyanohama Beach, Chichijima Is. Ogasawara 
Aio, Yamaguchi 
Aug. I -2, 1 993 
M y 24, 1 997 
May 17, 199e 
May 17, 1996 
M y 24, 1 997 
May 17, 1996 
do. 
July 9, 1993 
May 1 7, 1996 
May 21 , 1997 
May 23, 1997 
May 23, 1 997 
Aug, 12, 1996 
May 20, 1 997 
June 13, 1997 
May 23, 1 997 
May 21 , 1 997 
Nov. 28, 1 995 
May 23, 1997 
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ll－2結果
”・2－1トウガタガイの寄主との対応関係
　野外において、34種のトウガタガイ科貝類が、合計34種の軟体動物、環形動物、半索動
物の体表または周辺の基質から計1，775例確認された（拍ble10）。そのうち26種のトウガタ
ガイ科貝類は、今まで寄生関係が知られていないものであった。
シイノミクチキレO’oρ1eσ姶mlf’a〃s
　サンゴ礁リーフ内の低潮線付近の細砂底に潜砂するギボシムシ紐γo力ode’a胎路と寄生関
係をもっていた。寄主の体長（65．0－105．O　mm）はシイノミクチキレの殻高（7．0・17．4mm）の
3．7－15倍であった。1個体のギボシムシの坑道の周囲10－100mmの範囲の細砂に1－5個体
が互いに10－50mm離れて潜砂していた。
スソグロクチキレ0’oρ1eμ’ag’aηs
　サンゴ礁リーフ内の低潮線付近の細砂底に潜砂するギボシムシと寄生関係をもっていた。
寄主の体長（70．0－105．O　mm）はスソグロクチキレの殻高（7、3－9．2mm）の7．6－14．4倍であった。
ギボシムシの坑道の周囲10－100mmの範囲の細砂に単独で潜砂していた。本研究によって
初めて寄生関係が確認された。
イカリガタクチキレ0≠oρ’e〃’aηod’o加ofa
　サンゴ礁リーフ内の低潮線付近の細砂底に潜砂するギボシムシと寄生関係をもっていた。
ギボシムシの坑道の周囲約50mmの範囲の細砂に単独で潜砂していた。本研究によって初
めて寄生関係が確認された。
オオクチキレOfoρ1eμ尼sσ’oa‘a
　アマモ場の低潮線付近の細砂底に潜砂するギボシムシと寄生関係をもっていた。寄主の体
長（70．5－100．5mm）はオオクチキレの殻高（14．0－30．O　mm）の2．4－7．1倍であった。1個体のギ
ボシムシの坑道の周囲10－50mmの範囲の細砂に1－2個体が、互いに10－50mm離れて潜砂
していた。
グラスイトカケギリル角boη〃aeαρe〃σ0耐a
　岩礁域の低潮線付近の岩盤にできた長さ約400mm幅約200mmの隙間に溜まった砂泥中
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に棲むミズヒキゴカイC1㎡わ㎜ia　feηfaoα’a’aと寄生関係をもっていた。ミズヒキゴカイの
周囲約10mmの砂泥中に単独で潜砂していた。本研究によって初めて寄生関係が明らかに
された。
イソイトカケギリ7bめ0η〃ayo醒o’η0’
　岩礁域の低潮線付近の砂泥底に棲むミズヒキゴカイとの寄生関係がみられた。寄主の体長
（20．6－34．5mm）はイソイトカケギリの殻高（3．7－5．5mm）の3．7－9、3倍であった。ミズヒキゴカ
イの周囲約50mmの砂泥中に1－2個体が互いに5－10mm離れて潜砂していた。本研究によ
って初めて寄生関係が明らかにされた。
ヨコイトカケギリ掬めoη”ao1π》’ηafa
　岩礁域の低潮線付近の砂泥底に棲むミズヒキゴカイとの寄生関係がみられた。寄主の体長
（30．5－35．O　mm）はヨコイトカケギリの殻高（5．6－6。2mm）の4．9－6．3倍であった。ミズヒキゴカ
イの周囲約50mmの砂泥中に1。2個体が互いに5－10mm離れて潜砂していた。本研究によ
って初めて寄生関係が明らかにされた。
ヨコイトカケギリダマシルAboη〃aホe’eわ僧（Fig、176）
　岩礁域の砂泥底の低潮線付近に棲むミズヒキゴカイと寄生関係をもっていた。寄主の体長
（13．2－35．Omm）はヨコイトカケギリダマシの殻高（4．1－6．8mm）の1．9－8．5倍であった。ミズヒ
キゴカイの周囲約50mmの砂泥中に1－2個体が互いに5－10mm離れて潜砂していた。本研
究によって初めて寄生関係が明らかにされた。
シャコガイヤドリイトカケギリβ’evlfuAboη〃aoσmm加gi
　サンゴ礁のリーフ内・外のヒメジャコガイ耐daoηa　oπ》oea、シラナミガイ耐。daoηa〆ηaxi’ηa、
ヒレジャコガイ耐daoηa　sσαa所osa、エガイ8aめa飴》elafaと寄生関係をもっていた。
　ヒメジャコガイの殻長（53、0－75．O　mm）はシャコガイヤドリイトカケギリの殻高（3．4－4．7
mm）の11．3－22．1倍、シラナミガイの殻長（65，0－95．O　mm）は、シャコガイヤドリイトカケギ
リの殻高（1．9－6．O　mm）の34．2－50．0倍であった。ヒメジャコガイは低潮線から水深5mの岩
盤に穿孔して穿孔穴に入り込んで貝殻腹縁部周辺のみを外界に露出し、シラナミガイは低潮
線付近の岩礁の隙間に付着していた。シャコガイヤドリイトカケギリは、これらの寄主の腹
縁周辺の鱗片状突起の間に、1個体の寄主につき2－10個体が互いに近接し、寄主の腹縁方
向に向かって付着していた。ヒメジャコガイが寄主の場合には、穿孔穴の入り口近くの内壁
にも入り口に向かって付着していた。ヒメジャコガイの同一の部位に付着していた個体は成
貝から亜成貝で、殻高は4．6－6．O　mm（5．22±0．72mm，n＝5）でばらつきが小さかったが、シ
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ラナミガイに付着していた個体は成貝から幼貝で、殻高は1．9－4．2mm（3．23±1．03mm，n＝6）
でばらつきが大きかった。
　ヒレジャコガイは低潮線付近の岩礁底に、エガイは低潮線付近の転石裏面に付着して生息
していた。シャコガイヤドリイトカケギリは、ヒレジャコガイの貝殻の腹縁付近の鱗片状突
起の間に、成貝のみが5個体互いに近接して付着していた。エガイに対しては、貝殻の腹縁
付近に亜成貝のみが2個体近接して付着していた。エガイとの寄生関係は本研究によって初
めて確認された。
レモンクチキレモドキOdosfom’aわ1のホa’ηαfaηa
　岩礁および転石域の中潮線から低潮線付近の転石側面から裏面に偽群体を形成するヤッコ
カンザシ、ナガレカンザシPπ）fu’a’めα’a舶、エゾカサネカンザシHydハoides　ezoeηslsと寄
生関係をもっていた。ヤッコカンザシの棲管長（15．0－55．O　mm）はレモンクチキレモドキの殻
高（2．25－2．6mm）の3．6－35．6倍、ナガレカンザシ（21．0－60、O　mm）はレモンクチキレモドキ
（2、25－2．6mm）の8、1－26．7倍、エゾカサネカンザシ（13．5・52．5mm）はレモンクチキレモドキ
（2．2－2．5mm）の5．4－23，9倍であった。レモンクチキレモドキは、転石の側面から裏面の直接
光が当たらない部分に付着したこれらの寄主の個体群のみから発見され、光が当たる部分に
形成された寄主個体群には全くみられなかった。観察された個体はヤッコカンザシの棲管同
士の隙間、棲管と基質の境界部、あるいは棲管同士の間の転石面のヤッコカンザシの棲管が
付着していない部分の凹部に付着していたが、定位の方向に規則性はみられなかった。また、
1個体のヤッコカンザシに複数個体のレモンクチキレモドキが付着している例は観察されな
かった。本研究によって初めて寄生関係が確認された。
クサズリクチキレOdosfom給σae’aがo〆（Fig．161：0c）
　岩礁および転石域の中潮線から低潮線付近の転石側面から裏面に偽群体を形成するヤッコ
カンザシと寄生関係をもっていた。ヤッコカンザシの棲管長（13，0－110．5mm）はクサズリク
チキレの殻高（3．1－3．6mm）の3．6－35，6倍であった。クサズリクチキレは、転石の側面から裏
面の直接光が当たらない部分に付着したヤッコカンザシ個体群のみから発見され、光が当た
っている部分の寄主個体群からは全くみられなかった。観察された個体は全て、ヤッコカン
ザシの棲管同士の隙間、棲管と基質の境界部、あるいは転石面の棲管同士の間の棲管が存在
しない部分の凹部に付着していたが、定位の方向に規則性はみられなかった。また、1個体
のヤッコカンザシに複数個体のクサズリクチキレが付着している例は観察されなかった。
オーロラクチキレOdosfom’a　maがe〃ae／b〃η’s
　岩礁および転石域の中潮線から低潮線付近の転石側面から裏面に偽群体を形成するヤッコ
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カンザシ、ヒトエカンザシSe’pα’a吟㎜むα佑おと寄生関係をもっていた。ヤッコカンザシ
の棲管長（13．0－55，0mm）はオーロラクチキレの殻高（1．8－2．8mm）の4．6－40．3倍であった。オ
ーロラクチキレは、転石の側面から裏面の直接光が当たらない部分に付着した寄主個体群の
みから発見され、光が当たっている部分の寄主個体群には全くみられなかった。ヤッコカン
ザシが寄主の場合は、その棲管同士の隙間、棲管と基質の境界部、または転石面の棲管同士
の間の棲管が存在していない部分の凹部に付着し、ヒトエカンザシが寄主の場合には、寄主
の棲管同士の間の棲管が存在しない部分の凹部に付着していた。定位の方向に規則性はみら
れなかった。また、1個体の寄主に複数個体のオーロラクチキレが付着している例は観察さ
れなかった。
ミサカエクチキレOdosfo’η冶g’o舶
　岩礁・転石域の中潮線から低潮線付近の転石側面から裏面に偽群体を形成するヤッコカン
ザシ、水深5m付近の岩礁地帯に固着したイバラカンザシSρ〃ob’aηo加s　g㎏aηオeσsおよび
低潮線付近の岩礁に付着したケヤリムシSaわa〃as繍e　laρoη短aと寄生関係をもっていた。ヤ
ッコカンザシの棲管長（45．0－125．O　mm）はミサカエクチキレの殻高（3．1－3．3mm）の13．6－40、3
倍であった。ヤッコカンザシが寄主の場合、ミサカエクチキレは、転石の側面から裏面の直
接光が当たらない部分に付着したヤッコカンザシの個体群の棲管同士の隙間、棲管と基質の
境界部、転石面の棲管同士の間の棲管が存在していない部分の凹部に付着していたが、定位
の方向に規則性はみられなかった。イバラカンザシが寄主の場合は、イバラカンザシの棲管
口部と周辺の基質の境界部に寄主の棲管口部に向かって付着していた（Fig．163）。ケヤリム
シが寄主の場合には、ミサカエクチキレはケヤリムシの膜質の棲管の口部周辺に付着してい
た。1個体の寄主に複数個体のミサカエクチキレが付着している例は観察されなかった。ミ
サカエクチキレの寄生関係は、本研究によって初めて明らかにされた。
ネジマキクチキレOdosfo’η后be〃aπ瀞
　岩礁および転石域の中潮線から低潮線付近の転石の側面から裏面に偽群体を形成するヤッ
コカンザシと寄生関係をもっていた。ネジマキクチキレは、転石の側面から裏面の直接光が
当たらない部分に付着したヤッコカンザシ個体群のみから発見され、光が当たっている部分
の寄主個体群には全くみられなかった。観察された個体は全て、ヤッコカンザシの棲管同士
の隙間、棲管と基質の境界部、あるいは転石面のヤッコカンザシの棲管同士の間の棲管が存
在しない部分の凹部に付着していた。定位の方向に規則性はみられなかった。1個体のヤッ
コカンザシに複数個体のネジマキクチキレが付着している例は観察されなかった。本研究に
よって初めて寄生関係が確認された。
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カキウラクチキレモドキ8’ao妙sfo’η1aわφy’a’η1dafa（Fig．164）
　河ロ部から内湾奥部の低潮線付近の岩礁または護岸壁に固着したマガキとの寄生関係がみ
られた。寄主のマガキは数十～数百個体が互いに固着しあってマガキ礁を形成し、マガキ個
体の殻長（35．6－88．5mm）はカキウラクチキレモドキの殻高（2．9－4。2mm）の8．7－30．5倍であっ
た。カキウラクチキレモドキは、マガキの貝殻同士の隙間、右殻と基質の境界部、右殻側面
の凹部に1－4個体が群がって互いに近接して付着していたが、定位の方向に規則性はみられ
なかった。付着していた部位は寄主上の直接光が当たらない部分に限定され、マガキの貝殻
中央部や、凹部でも光が当たっている部分への付着は全くみられなかった。また、同一の部
位に付着していた個体は成貝もしくは亜成貝で、殻高は2．9－4．2mm（3．4±0．54mm，n＝4）で
ゃやばらつきがみられた。
ネズミクチキレモドキ8’ac力ysfom’ab〃〃afa
　養殖設備から水揚げされたホタテガイの貝殻左殻の腹縁周辺の放射状彫刻によってできた
凹部に2個体が付着していた。本研究によって初めて寄生関係が確認された。
クチキレモドキ8償o力ysfom泊des〃ηaηa
　岩礁域の低潮線付近のヒレガイCe’afos’oma　bμ’ηef孟1および岩礁・転石域の中潮線から低
潮線付近の転石の側面から裏面に偽群体を形成するヤッコカンザシと寄生関係をもっていた。
ヒレガイが寄主の場合、クチキレモドキはヒレガイの貝殻体層部の縦張肋の基部に4個体が
付着していた。ヤッコカンザシが寄主の場合、寄主の棲管長（13．0－55．O　mm）はクチキレモド
キの殻高（3．1－5．2mm）の3．6－35．6倍であった。クチキレモドキは、転石の側面から裏面の直
接光が当たらない部分に付着したヤッコカンザシの棲管同士の隙間または棲管と基質の境界
部に付着し、光があたっている部分のヤッコカンザシ個体群からは全くみられなかった。定
位の方向に規則性はみられなかった。また、1個体のヤッコカンザシに複数個体のクチキレ
モドキが付着している例は観察されなかった。クチキレモドキの寄生関係は、本研究によっ
て初めて確認された。
ナガニシヤドリクチキレモドキ8’aoわysfomla加s’η1boo’a
　水深40－50mの砂底に生息するナガニシFαs’加sρe’p’exαsとの寄生関係がみられた。ナ
ガニシの殻高（136．Omm）は、ナガニシヤドリクチキレモドキの殻高（3．5－5．8mm）の23．4－38．9
倍であった。ナガニシヤドリクチキレモドキは、ナガニシの貝殻背面の体層と次体層の境界
部の凹部に、4個体が互いに近接して付着していた。定位の方向に規則性はみられなかった。
また、付着していた個体は成貝から亜成貝で、殻高は3．5－5，8mm（4、4±1．02mm，nニ4）でば
らつきが大きかった。
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β旧0力γsfomlaα．mlgma
　水深約2mの転石下に棲む力ニモリガイの一種Ce醐’αm　sp．との寄生関係がみられた。寄
主の殻高（12．5mm）は8．cf．〃憩所aの殻高（2．8mm）の4．5倍であった。8．cfゴη1gmaは、力ニ
モリガイの一種の貝殻腹面膀部に単独で殻ロ方向に向かって付着していた。本研究によって
初めて寄生関係が確認された。
ナガトクチキレ8’aoわysfomiaηag創oeηs’s（Fig．166）
　岩礁域の低潮線付近の転石裏に棲むクロマキアゲエビスαaηou’μs’η広のdoηとの寄生関
係がみられた。寄主の殻径（13．5mm）はナガトクチキレの殻高（3．25mm）の4．2倍であった。
ナガトクチキレは、クロマキアゲエビスの貝殻腹面膀部に、単独で寄主の後方に向いて付着
していた。本研究によって初めて寄生関係が確認された。
イモガイクチキレモドキβ’acわysfomlaoκamμπき’（Fig．167）
　水深7－10mの砂礫底に棲むキヌカッギイモCoηαs胎協dαsとの寄生関係がみられた。寄
主の殻高（41．5－44、O　mm）は、イモガイクチキレモドキの殻高（1．0－4．1mm）の10．1－44，0倍で
あった。イモガイクチキレモドキは、キヌカッギイモの殻ロ内唇後部に、1個体の寄主につ
き3－11個体が互いに近接して付着していた。定位の方向に規則性はみられなかった。同一
部位に付着していた個体の殻高は1．〇一4．1mm（2．6±1．34mm，nニ5）でばらつきが大きく、様々
な成長段階の幼貝から成貝までが含まれていた。
アワジクチキレモドキβ’acわysfomlao’ηaeηs給（Fig．165）
　岩礁域の潮下帯から水深30mのクロアワビ月a〃oおd’soσs、マダカアワビθ∂〃o傭〃7adaκa、
サザエβa’1〃σscoma加sとの寄生関係がみられた。寄主のクロアワビの殻長（86．0－101．O　mm）
はアワジクチキレモドキの殻高（2．5－3．65mm）の23。6－40．4倍、マダカアワビ（83．O　mm）はア
ワジクチキレモドキ（2．5－3．6mm）の23．1－33．2倍、サザエ（85．0－91．O　mm）はアワジクチキレ
モドキ（2．5－4．1mm）の20．7－36．4倍であった。クロアワビ、マダカアワビが寄主の場合、ア
ワジクチキレモドキは寄主の貝殻後部の付着物によってできた凹部、体層と次体層の境界部
の凹部、または外唇縁の畝によってできた凹部に、1個体の寄主あたり2－3個体が互いに近
接または1－2mm離れて付着していたが、定位の方向に規則性はみられなかった。サザエが
寄主の場合、アワジクチキレモドキはサザエの貝殻腹面の膀部の凹部、体層と次体層の境界
の凹部、外唇付近の棘状突起の間、貝殻腹面の体層表面に付着したフジツボ死殻内に1個体
のサザエあたり1－5個体が様々な向きで付着していた。同一部位に付着していた個体は成貝
もしくは亜成貝で、殻高は2．5－4．1mm（3．3±0．60mm，nニ5）でややばらつきがみられた。
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イタヤヤドリクチキレモドキ8’acわysfom’aρeof1η1000’a
　水深10－60mの砂底質表面に表在して棲むイタヤガイPeoホeηa，わめaηsとの寄生関係がみ
られた。イタヤヤドリクチキレモドキは寄主の左殻腹縁近くの放射肋によってできた凹部に
単独で付着していた。
ツルマキクチキレB’acんysfom’aρyla’η’s
　岩礁域の低潮線付近の転石裏面に棲むマツバガイCe〃aηaη’gm〃ηeafaおよび低潮線付近
の転石下のカンギクガイωηe〃a　g’aημ1aオaとの寄生関係がみられた。寄主のマツバガイの殻
長（55．Omm）はツルマキクチキレの殻高（1，35－2．25mm）の24．4－40．7倍であった。マツバガイ
が寄主の場合、ツルマキクチキレ2個体が貝殻縁部に縁部に向かって付着していたが、それ
ら2個体は寄主の前縁と後縁に互いに離れていた（Fig．168）。カンギクガイが寄主の場合、4
個体が貝殻腹面膀部に、殻ロに向かって付着していた。
アワユキクチキレモドキ8’aoわysfomia’e’s力’ooo’a（Fig．169）
　岩礁域の低潮線付近の岩礁凹部に棲むクリフレイシ7力a’s’μ’eosfomaとの寄生関係がみら
れた。寄主の殻長（11．5mm）はアワユキクチキレモドキの殻高（3．7mm）の3．1倍であった。ア
ワユキクチキレモドキは、クリフレイシの貝殻腹面膀部に、単独で寄主の殻ロに向かって付
着していたが、クリフレイシのいない低潮線付近の石灰藻中にも生息していた。
8〆ao’7ysfoノη’a　slfκeηS’S
　岩礁域の低潮線付近に群生して個体群を形成するカシュウイガイ初顕ヴσs　oa〃’b’η冶μsとの
寄生関係がみられた。8、S歎eηslsは、カシュウイガイの貝殻前部の表面に付着していた。
スオウクチキレ8’acわys’01η1asσoeηsls（Fig．170）
　岩礁域の中潮線から低潮線付近の岩礁割れ目または転石裏面の割れ目に付着したカリガネ
エガイβafvafla　v1’esoeηsとの寄生関係がみられた。寄主の殻長（29．5・31．5mm）はスオウク
チキレの殻高（1．9－3．2mm）の9．2－16．6倍であった。スオウクチキレは、寄主の貝殻腹縁周辺
に、1個体の寄主あたり2－3個体が寄主の腹縁に向かって互いに近接して付着していた。同
位置に付着していた個体は成貝もしくは亜成貝で、殻高は1。9－3．2mm（2．7±0．51mm，nニ3）
でややばらつきがみられた。
イボキサゴナカセクチキレモドキ8’ao向ysfomlaσmわoη1000’a
　内湾奥干潟域の潮下帯の砂中に埋在して生活するイボキサゴU’ηわoη1σm　moη茄角π〃ηとの
寄生関係がみられた。イボキサゴナカセクチキレモドキはイボキサゴと共に砂に埋在し、イ
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ボキサゴの水管の砂に埋もれた基部に付着していた。
ハチマキクチキレ，o’aeaso’fμ1a
　岩礁および転石域の中潮線から低潮線付近の転石の側面から裏面に偽群体を形成するヤッ
コカンザシと寄生関係を もっていた。ヤッコカンザシの棲管長（23．0－55．O　mm）はハチマキク
チキレの殻高（3．1－3．8mm）の6．1－17．7倍であった。ハチマキクチキレは、転石の側面から裏
面の直接光が当たらない部分に付着したヤッコカンザシ個体群のみから発見され、光が当た
っている部分の個体群には全くみられなかった。ヤッコカンザシの棲管同士の隙間、棲管と
基質の境界部、または転石面の棲管同士の間の棲管が存在しない部分の凹部に付着していた
が、定位の方向に規則性はみられなかった。また、1個体のヤッコカンザシに複数個体のハ
チマキクチキレが付着している例は観察されなかった。
ヨコスジギリ，o’aeaa龍ofuosa（Fig．161：ia；Fig．162）
　岩礁および転石域の中潮線から低潮線付近の転石側面から裏面に偽群体を形成するヤッコ
カンザシと寄生関係をもっていた。ヤッコカンザシの棲管長（4．5－110．O　mm）はヨコスジギリ
の殻高（2。65－2．95mm）の1．5－41．5倍であった。ヨコスジギリは、転石の側面から裏面の直接
光が当たらない部分に付着したヤッコカンザシ個体群のみから発見され、光が当たっている
部分の個体群からは全くみられなかった。ヤッコカンザシの棲管同士の隙間、棲管と基質の
境界部、または転石面の棲管同士の間の棲管が存在しない部分の凹部に付着していたが、定
位の方向に規則性はみられなかった。1個体のヤッコカンザシに複数個体のヨコスジギリが
付着している例は観察されなかった。
ナガメアラレクチキレ10／aeaex1’η1a（Fig．161：ie）
　岩礁および転石域の中潮線から低潮線付近の転石側面から裏面に偽群体を形成するヤッコ
カンザシと寄生関係をもっていた。ヤッコカンザシの棲管長（4．5－125．O　mm）はナガメアラレ
クチキレの殻高（1．8－2．25mm）の2．0－69，4倍であった。ナガメアラレクチキレは、転石の側
面から裏面の直接光が当たっていない部分に付着したヤッコカンザシ個体群のみから発見さ
れ、光が当たっている部分の個体群には全くみられなかった。ヤッコカンザシの棲管同士の
隙間、棲管と基質の境界部、または転石面の棲管同士の間の棲管が存在しない部分の凹部に
最多3個体が付着していたが、定位の方向に規則性はみられなかった。
ジュズマキクチキレ’o’aeasooρα’oπ”η
　岩礁域の低潮線付近の転石裏面に多数の個体が固着しあって個体群を形成しているムカデ
ガイの一種惚〃ηefus　sp．（Fig．177）、同様の環境の転石裏面に単独で固着しているヘビガイ
331
の一種惚㎜efαs　sp．およびサンゴ礁域の低潮線付近の岩礁の隙間に付着したシラナミガイと
寄生関係をもっていた。ムカデガイの一種の殻長（10．5－15．5mm〉はジュズマキクチキレの殻
高（17－1．8mm）の5、8－9。1倍、ヘビガイの一種（35．O　mm）はジュズマキクチキレ（1．75－1．80mm）
の19．4－20．2倍、シラナミガイ（65．O　mm）はジュズマキクチキレ（1．7－1．8mm）の36，1－38．2倍
であった。ムカデガイの一種が寄主の場合、ジュズマキクチキレは寄主の貝殻同士の隙間ま
たは貝殻と基質の境界部に付着していたが、定位の方向に規則性はみられなかった。ヘビガ
イの一種が寄主の場合、ジュズマキクチキレは1個体の寄主につき2－3個体が、寄主の貝殻
殻口部の背面または膀部周辺に、互いに2－10mm離れて付着し、全ての個体は寄主の殻ロ部
に対して垂直または平行に向いていた（Fig．171）。シラナミガイが寄主の場合には、寄主の
腹縁周辺の鱗片状突起の間に、1寄主個体あたり2－10個体が互いに近接して付着していた。
シラナミガイの貝殻上の同一部位に付着していた個体は成貝もしくは亜成貝で、殻高は1．7－
1．8mm（1．76±0。04mm，n＝5）でばらつきは小さかった。
アジロクチキレPy’gα〃ηaoos’u’afa
　岩礁域の低潮線から水深2mの転石下に棲むコシダカサザエ7加bo　sホeηogγπ’mとの寄生
関係がみられた。寄主の殻高（35，0mm）は、アジロクチキレの殻高（3．20－3，55mm）の9．9－10，9
倍であった。3個体のアジロクチキレの成貝が、コシダカサザエの貝殻腹面の騰部周辺に寄
主の殻ロに向かって互いに近接して付着していた。
ゴウシュウマキモノガイLeuoo加a　cf．ooη01ηηa（Fig．172）
　水深5m付近の砂底に埋在して棲むゴウシュウハマグリCa〃s≠a〃ηρarとの寄生関係が明
らかとなった。寄主の殻長（51．2－82．9mm）はゴウシュウマキモノガイの殻高（9．8－10．7mm）の
4．8－8．5倍であった。ゴウシュウマキモノガイは、寄主と共に潜砂し、寄主の貝殻の腹縁部
周辺に単独で腹縁方向に向かって付着していた。
　寄生関係が観察されたトウガタガイの寄主となっていた33種の動物は、軟体動物門、環
形動物門、半索動物門の3門にわたっていた。これら3門の動物は、基質表面に棲むもの、
軟底質内に棲むものなど生息環境に多様性が認められ、トウガタガイはそれら寄主の生息環
境に対応して表在性または埋在性生活のどちらかの生息パターンを示していた。また、複数
の寄主を選択することが明らかになったトウガタガイ8種のうち、クチキレモドキを除く7
種は同じ動物門の中の同様の生息環境をもつ寄主を選択している（Fig．173；Table11）。これ
らのことから、トウガタガイの寄主選択性は、寄主の分類群とその生息環境に基づいて、表
在性軟体動物寄生、埋在性軟体動物寄生、表在性環形動物寄生、埋在性環形動物寄生、埋在
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性半索動物寄生の5つの寄主選択様式に分けることができた（Table11）。それぞれの様式は
以下のように説明される。
表在性軟体動物寄生
　この様式を示すトウガタガイは、アワジクチキレモドキ、ナガトクチキレ、アジロクチキ
レ、ツルマキクチキレ、8’aoねysfomla　cf．m勺’ηa、ジュズマキクチキレ、クチキレモドキ、
ナガニシヤドリクチキレモドキ、イモガイクチキレモドキ、スオウクチキレ、a　s燃eηS’S、
ネズミクチキレモドキ、イタヤヤドリクチキレモドキ、カキウラクチキレモドキ、シャコガ
イヤドリイトカケギリであった。寄主は低潮線から水深30mの岩礁表面、転石裏面、砂底
表面にすむアワビ類、マツバガイ、クロマキアゲエビス、サザエ類、カニモリガイの一種、
ヘビガイ類、クリフレイシ、ヒレガイ、ナガニシ、キヌカツギイモ、エガイ類、イガイ類、
ホタテガイ類、シャコガイ類などの表在性軟体動物および穿孔性であるが、周囲に砂がなく
海水に露出しているヒメジャコガイが含まれ、これら寄主の最大殻長はトウガタガイの3。1－
50．0倍に達した。トウガタガイは寄主の殻表またはそれに近接する基質表面で、海水に直接
露出した表在生活を送る。トウガタガイは、シラナミガイ、ヘビガイ類、アワビ類などが寄
主の場合には寄主の殻表の彫刻によってできた凹部や隙間に、サザエが寄主の場合には殻表
の付着物によってできた凹部に、キヌカツギイモが寄主の場合には殻ロ内面に付着する。マ
ガキなど潮間帯の固着生物が寄主の場合には、トウガタガイの付着部位は直接光のあたらな
い凹部や間隙に限定される。また、ヒメジャコガイが寄主の場合には、寄主が穿孔して入り
込んだ穿孔穴の内壁のような、寄主が生息する基質に付着する場合もある。殻表に凹部や隙
間のないクロマキアゲエビス、コシダカサザエ、カニモリガイの一種、クリフレイシなどが
寄主の場合には、寄主の生息基盤に面した貝殻腹面膀部に付着する。また、クロマキアゲエ
ビス、力ニモリガイの一種、クリフレイシのような小型の寄主に対しては、1個体の寄主に
つき1個体のトウガタガイが寄生するが、寄主が中型・大型の場合には複数の個体が寄主上
の同一部位に近接して付着していることが多い。同一部位に付着している複数のトウガタガ
イ個体は互いにサイズが近似している場合が多いが、トウガタガイの種によっては様々な成
長段階にわたり、サイズに大きなばらつきがみられる場合もある。
埋在性軟体動物寄生
　この様式を示すトウガタガイはイボキサゴナカセクチキレモドキ、ゴウシュウマキモノガ
イであった。寄主は低潮線から水深5m付近の砂泥底質内にすむ埋在性軟体動物であるイボ
キサゴ、ゴウシュウハマグリなどで、寄主はトウガタガイの殻高に対して4．8－8．5倍の殻長
をもつ。トウガタガイは、寄主と共に軟底質内に潜って砂中で埋在生活を送り、1個体の寄
主に対して1個体のトウガタガイが寄生する。ゴウシュウハマグリに寄生するゴウシュウマ
キモノガイは寄主の腹縁近くに付着するが、イボキサゴに寄生するイボキサゴナカセクチキ
レモドキは寄主の水管基部に付着する。
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表在性環形動物寄生
　この様式を示すトウガタガイはレモンクチキレモドキ、クサズリクチキレ、オーロラクチ
キレ、ネジマキクチキレ、ミサカエクチキレ、ナガメアラレクチキレ、ハチマキクチキレ、
ヨコスジギリであった。寄主は中潮線から水深5mの岩礁表面、転石裏面に固着する表在性
環形動物であるヤッコカンザシ、ナガレカンザシ、エゾカサネカンザシ、ヒトエカンザシ、
イバラカンザシ、ケヤリムシなどで、これらの最大棲管長はトウガタガイの殻高の1．5－40．3
倍に達した。トウガタガイは基質や底質に埋在することなく、これらの寄主の棲管表面また
は近隣の基質上で表在生活を送る。ほとんどの場合、1個体の寄主に対して1個体のトウガ
タガイが寄生するが、稀に同一の寄主個体に複数のトウガタガイ個体が付着している場合も
ある。ヤッコカンザシ、ナガレカンザシ、エゾカサネカンザシ、ヒトエカンザシは石灰質の
棲管を作り、潮間帯の転石裏面や岩礁に多数の個体が密生した個体群を形成するが、トウガ
タガイが寄生するのは直接光が当たらない部分に限定される。これらに寄生するトウガタガ
イは、寄主の棲管同士の隙間、棲管と基質との境界部、または寄主の近隣の基質表面の凹部
に付着する。イバラカンザシは石灰質の棲管をもつが、棲管の大部分が岩礁やイシサンゴ基
質内に埋没し、棲管口部のみが外界に露出している。このため、トウガタガイはイバラカン
ザシの棲管ロ部周辺のみに生息する。ケヤリムシは分泌した膜からなる棲管をもち、棲管基
部は基質内または基質隙間にあるが、それ以外の大部分は露出しており、トウガタガイは棲
管の入り口近くの表面に生息する。
埋在性環形動物寄生
　この様式を示すトウガタガイは、グラスイトカケギリ、イソイトカケギリ、ヨコイトカケ
ギリ、ヨコイトカケギリダマシであった。寄主は潮間帯から潮下帯上部の砂泥底質中に棲む
埋在性環形動物のミズヒキゴカイで、棲管をもたず体表を直接周囲の砂泥にさらして潜砂し
ている。寄主の体長はトウガタガイの殻高の1．9－9．3倍に達する。トウガタガイは、寄主の
体表には付着せずに寄主の周囲5cm以内の底質中に潜砂し、砂底の表面に露出することな
く埋在生活を送る。1個体の寄主の周囲に1－2個体のトウガタガイが埋在する。
埋在性半索動物寄生
　この様式を示すトヴガタガイは、シイノミクチキレ、スソグロクチキレ、イカリガタクチ
キレ、オオクチキレであった。寄主は低潮線付近の細砂底質中に棲む埋在性半索動物のギボ
シムシで、その体長はトウガタガイの殻高の2．4－15．0倍に達する。ギボシムシは細砂中に坑
道を作ってその中に生息している。トウガタガイは寄主の体表には付着せず、寄主の坑道周
辺1－10cmの範囲の底質中に潜砂し、砂底の表面に露出することなく軟底質中で埋在生活を
送る。1個体の寄主の周囲に1－5個体のトウガタガイが埋在する。
寄主の動物門と生息環境に基づいて認識されたトウガタガイの5型の寄主選択性の様式と、
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トウガタガイの貝殻の外形、つまり殻長・殻径比を対応させて比較検討したところ、表在性
軟体動物寄生種、埋在性軟体動物寄生種、表在性環形動物寄生種、埋在性半索動物寄生種の
間では互いに殻長・殻径比に大きな差異は見られなかったσable12；Fig．174）。しかし、埋
在性環形動物に寄生する4種の殻長・殻径比は、他の寄生様式をもつ種と比べて大きく（殆ble
12；Fig。174）、埋在性環形動物寄生種は他の寄生様式をもつ種と比べて貝殻が細長くなる傾
向があることが明らかとなった。
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Fig. 161 . Odostomia caelatior. Iolaea eximia, and L alliectuosa inhabiting in an aggregation of Pomatoleios 
kraussi. (oc = O. caelatior, ie = I. eximia; ia = I. al~ectuosa) Scale = 2 mm. Locality: Kuwabara, Tokuyama, 
Yamaguchi. 
Fig. 1 62. Iolaea alliectuosa inhabiting in an aggregation of Pomatoleios kraussi. 
Scale = 2 mm. Locality: Kuwabara, Tokuyama, Yamaguchi. 
Fig. 163. Odostomia gloria attaching to the mouth 
Scale = 2 mm. Locality: Miyake Island. 
of he calcareous tube of Spirobranchus giganteus 
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Fig. 164. Brachystomia bipyramidata attaching to the shell of Crassostrea gigas 
Scale = 10 mm. Locality: Sozaisho, Yamaguchi. 
Fig. 165. Brachystomia omaensis attaching to the shell of Batillus cornatus. 
Scale = 20 mm. Locality: Off Kiwado, Heki, Yamaguchi. 
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Fig. 167. Brachystomia okamurai attaching to the shell of Conus navidus. 
Scale = 10 mm. Locality: Okataura, Hachijo Island. 
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Fig. 168. Brachystomia pyramis attaching to the shell of Cellana nigrolineata. 
Scale = 10 mm. Locality: Okataura, Hachijo Island. 
Fig. 169. Brachystomia reishiocola attaching to the shell of Thais luteostoma. 
Soale = 10 mm. Locality: Yashima Island, Kaminoseki. Yamaguchi. 
Fig. 1 70. Brachystomia suoensis attaching to the shell of BaNatia viresoens. 
Scale = 5 mm. Locality: Kuwabara, Tokuyama, Yamaguchi. 
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Fig. 1 71. Iolaea scopulorum attaching to the shell of Vermetus sp. 
Beach, Hahajima Island, Ogasawara. 
Scale = 5 mm. Locality: 
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Fig. 1 72. Leucotina cf. concinna attaching to the shell of Callista impar. Scale = 20 mm. 
Bay, Western Australia. 
Minamihama 
Locality: Shark
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Table 1 1 . Categorization of host selection based on the phylum of the host and the life style of the 
host. (A-ep = parasitic on epifaunal annelids; A-in = parasitic on infaunal annelids; H-in = parasitic on 
infaunal hemicordates; M-ep = parasitic on epifaunal mollusks; M-in = parasitic on infaunal mollusks.) 
Host P yramidellids 
Phylum Life style Species Species 
Categoly 
of host 
selection 
Mollusca 
Epifaunal 
Haliotis discus 
Haliotis madaka 
Cellana nigrolineata 
Clanculus microdon 
Batillus cornatus 
Turbo stenogyrum 
Lunella granulata 
Cerithium sp. 
Vermetus sp. I 
Vermetus sp. Il 
Thais luteostoma 
Ceratostoma burnetti 
Fusinus perplexus 
Conus ftavidus 
Barvatia velata 
Barvaia virescens 
Mytilus californicus 
Patinopecten yessoensis 
Pecten albicans 
Crassostrea gigas 
Trtdacna crosea 
Trtdacna squamosa 
Tridacna maxima 
Brevfturbonilla cummingi 
Brachystomia blpyramidata 
Brachystomia bullata 
Brachystomia desimana 
Brachystomia fusiniocola 
Brachystomia cf. migma 
Brachystomia nagatoensis 
Brachystomia okamurai 
Brachystomia omaensis 
Brachystomia pectiniocola 
Brachystomia pyramis 
Brachystomia reishiocola 
Brachystomia sftkensis 
Brachystomia suoensis 
lolaea scopulorum 
Pygulina costulata 
M-ef 
Infaunal Umbonium moniliferum Cal,ista impar 
Brachystomia umboniocola 
Leucotina cf. concinna M-if 
Annelida 
Epifaunal 
Pomatoleios kraussi 
Pomatoleios sp. 
Protula tubularta 
Hydroides ezoensis 
Spirobranchus giganteus 
Sallabastate japonica 
Odostomia hirotamurana 
Odosotmia caelatior 
Odostomia mariellaeformis 
Odostomia gloria 
Odostomia bellardii 
Brachystomia desimana 
lolaea scitula 
lolaea eximia 
lolaea afliectuosa 
A-ep 
Infaunal Cirrtformia tentaculata 
Turb onilla eupellucida 
Turbonilla yoritomoi 
Turbonilla circinata 
Turbonilla terebra 
A-in 
Hemicordata Inf unal Ptychodera ttava 
Otopleura mftralis 
Otopleura glans 
Otopleura nodicincta 
Otopleura sulcata 
H-in 
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Table12、Ratio　of　sheII　length　to　shell　width　of　the　pyramide”ids　under　the　observation　of　host－
parasite　relationships．（A－in＝parasitic　on　infaunal　annelids；A－ep＝parasitic　on　epifaunai
・annelids；H－in＝parasitic　on　infaunal　hemocordates；M・ep＝p♂asitic　on　epifaunal　mollusks；M－
inニparasitic　on　infaunal　mollusks、）
Catego四〇f
host　selection
Species Range　of　she”
　　　length
She”length！sheII　widtわ
RangeMean±S．D．n
M－in
8ハacわys’o’η1aση7わoη’ooo’a
乙eこJoof1’？a　cf．ooη01ηηa
4．4－3．5
10．7－9．8
2．85－2．57
　　2，05
2．69　±　0．12
2．06
5
1
M－ep
8κ｝y1如めoη〃a　o〃m’η1η91
8’aoわysfo〃71asσoθηsls
lo’aea　sooρα10π！’η
8π∋0力ysfo’η’aわ’ρy償’η1dafa
8ハヨoわysfo’η1a　s1’κeηsls
8僧oわysfomla加〃a伯
8償o’7ysfomla彪’s1η’ooo’a
8’aoわysfoη7’a　cf．’η’gma
β’aoわys’0〃71aηagafoeηS’S
BπきC’7ysfo〃71a　o’（a〃7σ償’
8π∋0わysfom’a　oη？aeηSIS
β尼oわysfomlaρeoガη’ooo’a
θ姶0力ysfoノη’aρy7a’η1S
8旧0わysfoノη1a燈1S力10001a
砂㎎α〃ηa　cOS’α’a’a
4．7－3，4
3，2－1．9
1．8－1．7
4，2－2．9
3．25－2．7
　　2．8
5．8－3．5
　　2．8
　3．25
4．1－3、1
4．1－2．5
　　5．2
2．25－1，2
　　3．7
3．55－3．2
3．23－2．61
2。14－1．72
2．19－1．8
1．76－1．53
1．91－1．5
　　1．56
2．9－2．53
　　2．33
　　1，48
2．13－2．05
1．92－1．56
　　2．36
1．83－1．5
　　2．11
2．45－2，29
2，97　±0．26
1．92　±　0、17
2．06　±0．19
1．66　　±：　0．10
1．73　±　0．18
1．56
2．68　±0．16
2．33
1、48
2．08　±　0．04
1．74　±　0．15
2．36
1．69　±　0、13
2．11
2、37　±0。07
5
5
5
5
5
1
4
1
1
3
5
1
5
1
5
M－ep／A－ep　8尼oわysfo’η1a　des〃ηaηa5、2－3．1 2．23－2，162．20　±0．035
A－ep
Odosfon？ノaカiκ》fa〆ηαノaηa
Odosfo’η’a　oae’a’10r
Odos’o’η1a　ma〃e〃ae拓㎜1s
Odosfoρ？1a　gloがa
Odos’01η’aま）e〃aπゴ11
／0’aea　sO1た！’a
’0’aea　ex〃η’a
lolaea　a施of〃osa
2．6－2．25
3．6－3．1
2．8－1，8
3．3－3．1
3．3－1．4
　　3．8
2、25－1．75
2，95－2．65
2．08－1．85
2．27－1．94
　2－1．5
2．07－1．94
2．35－1，56
　　2．11
2．04－1．81
2．27－2．07
1．90　±、0．10
2．08　±0．13
1．69　±0．20
1．99　±　0．05
1．96
2．11
1．96　±0．13
2．14　±0．08
5
5
5
5
2
1
5
5
A－in
τ励oη〃aeαρe〃αo’da
7「｛ノ’わoη〃ノa　yoガfo’ηo’
71σ躍）0η’〃a　o1ハσ’ηafa
7「己〃わoη〃a　fe尺…めノa
　4．0
5．5－3．7
6．2－5．5
6．8－4．1
　　3．64
3．69－3．08
3．8－3．26
3．78－3．03
3、64
3，47　±0．29
3．54　±　0．28
、40　：±0、27
1
5
5
5
H－in
0’oρe’‘！尼mi’伯〃s
Ofoρ’eこ！πヨ91aηs
αoρ’eαノaηodlo1ηofa
Ofoρ1e‘1旧s乙！ノoa’a
17．5－14、8
9．2－7。3
　22．5
30．0－19．5
2．48－2．02
1．95－1．73
　　2．23
30．5－2．71
．21
1．85
2．23
2．89
±0．17
±0．11
±0．13
5
3
1
5
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Brachystomia umboniocola 
Leucotina cf. concinna 
Breviturbonilla cummingi 
Brachystomia suoensis 
Iolaea scopulorum 
Brachystomia bipyramidata 
Brachystomia sitkensis 
Brachystomia bullata 
Brachystomia fusinioco'a 
Brachystomia cf migma 
Brachystomia nagatoensis 
Brachystomia okamurai 
Brachystomia omaensis 
Brachystomia pectiniocola 
Brachystomia pyramis 
Brachystomia reishiocola 
Pyrgulina costulata 
Brachystomia desimana 
Odostomia hirotamurana 
Odostomia caelatior 
Odostomia mariellaeformis 
Odostomia gloria 
Odostomia bellardii 
lo'aea scitula 
lolaea eximia 
lolaea attiectuosa 
Turbonilla eupellucida 
Turbonilla yoritomoi 
Turbonilla cingulata 
Turbonilla terebra 
Otopelura mitralis 
Otopleura glans 
Otopleura nodicincta 
Otopleura sulcata 
M-in 
M-e p 
, 
e 
-H~-
IF-
-~ 
-~IF-
O 
-1F-
-,~ 
, 
, 
, 
e 
4= 
~,~ 
-~F-
M- i n A-ep , 
A-e p 
~h 
~'= 
--H'-
, 
e 
H,-
4-
o 
A-in 
H-in Hlh 
-HF-
e 
-,-
O 0.5 1 1 .5 2.5 3 4 3.5 4.5 2 SL / SW 
Fig. 174. Relationships between host selection and the ratio of shell length to shell width of 
pyramidellids. (A-ep = parasitic on epifaunal annelids; A-in = parasitic on infaunai annelids; H-in = 
parasitic on infaunal hemicordates; M-ep = parasitic on epifaunal mollusks; A-in = parasitic on infaunal 
mollusks; SL = shell length; SW = shell width) 
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”一2・2トウガタガイの摂餌過程
　本研究に用いたトウガタガイ18種46個体のうち、15種32個体の摂餌行動を明らかにす
ることができた。この結果、トウガタガイが寄主に接近して摂餌を終了するまでの一連の過
程を、接近、摂餌体勢、摂餌部位探索、摂餌、摂餌終了の5段階に分けることができた（Fig．175）。
接近（Approaching）
　トウガタガイが寄主と思われる動物またはその体の一部を認識し、これに向かって移動す
る状態は寄主への接近と定義される。最終的に摂餌に至らなかった移動は摂餌行動の一部と
みなされない。
摂餌体勢（Feeding　position）
　寄主と思われる動物または動物の体の一部の近くまで到達すると、トウガタガイは寄主と
思われる動物の体が露出して摂餌できる状態になるまでの間、完全に定位して動かなくなる。
この停止状態は摂餌体勢と定義される。
摂餌部位探索（Probing）
　寄主と思われる動物に対する摂餌が可能な状態になると、トウガタガイはロ吻を伸縮また
は上下左右に動かして先端で動物の体の数カ所を軽く触れる。この行動を数回繰り返すこと
によって、トウガタガイはロ吻先端の吸盤を吸着させる部位を探索する。この行動は摂餌部
位探索と定義される。
摂餌（Feeding）（Fig．177）
　トウガタガイは伸長した口吻の尭端の吸盤を寄主と思われる動物の一部に完全に吸着させ、
口吻内部の口部ポンプを収縮・蠕動させて寄主の体液を吸引し始める。吸引を始めた後、吸
盤を吸着させたまま口部ポンプの動きを一時的に停止することがあるが、すぐに収縮・蠕動
を再開する。このように、吸盤を寄主の一部に吸着させてロ部ポンプによる体液の吸引をお
こなう行動は摂餌と定義される。
摂餌終了（End　offeeding〉
　トウガタガイが吸盤を寄主の体表から離して口吻を完全に体内に収納し、そのまま摂餌を
再開することなく定位を続けたり他所へ移動した場合、その状態で摂餌終了と定義される。
　摂餌行動が観察された15種32個体のトウガタガイのうち、接近、摂餌体勢、摂餌部位探
索、摂餌、摂餌終了の5段階の全てをおこなったのは、レモンクチキレモドキ、クサズリク
チキレ、ミサカエクチキレ、ナガメアラレクチキレ、ヨコスジギリの5種16個体のみであ
った（Table13）。これらのトウガタガイの寄主となっていた動物はヤツコカンザシ、ナガレ
カンザシ、エゾカサネカンザシで、全て表在性環形動物であった。これら5種のトウガタガ
イは寄主への接近後、寄主の棲管口周縁部またはロ部近隣の基質上に定位して寄主の偲冠が
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露出するのを待機して摂餌体勢をとった。寄主の鯉冠が露出すると、口吻を伸縮したり、上
下左右に動かして鯉冠の各部を触れて摂餌部位探索をおこなったが、この探索行動は数秒～
1分間おこなわれ、その継続時間はトウガタガイおよび寄主の種に関わらず、トウガタガイ
の個体によって異なっていた。摂餌は寄主の鯉冠が棲管から出ている間は連続しておこなわ
れたが、寄主が水流の変化や微小浮遊物の到来などによって偲冠を棲管内に退縮させると、
トウガタガイは吸盤を離して摂餌を中断し、再び寄主が偲冠を出すと摂餌部位探索の後、摂
餌を再開した。1回の摂餌の継続時間は1～6分で、トウガタガイおよび寄主の種に関わら
ず、トウガタガイの個体によって異なっていた。
　カキウラクチキレモドキ、アワジクチキレモドキ、スオウクチキレ、ジュズマキクチキレ
（Fig．177）、ナガトクチキレ、アワユキクチキレモドキの6種9個体は、摂餌体勢をとった
後、ロ吻を摂餌部位に伸長してすぐに吸盤を吸着させて摂餌を開始したため、摂餌部位探索
が欠落していた（飴ble13）。これらのトウガタガイの寄主はマガキ、サザエ、カリガネエガ
イ、ムカデガイの一種、クりフレイシ、クロマキアゲエビスで、全て表在性軟体動物であっ
た。トウガタガイは寄主が腹足類の場合は貝殻の殻ロ周縁部、二枚貝の場合は寄主の貝殻の
腹縁部に接近して定位し、摂餌部位が露出するのを待ち、摂餌体勢をとった。摂餌は1－15
分間連続しておこなわれ、その継続時間はトウガタガイおよび寄主動物の種に関わらず、ト
ウガタガイの個体によって異なっていた。ナガトクチキレは、観察開始時から一貫してクロ
マキアゲエビスの貝殻腹面膀部に付着し、そこからロ吻を伸ばして摂餌をおこなったため、
接近行動が欠落していた。クリフレイシを摂餌したアワユキクチキレモドキは、寄主が活発
に動きまわるため、完全に定位して摂餌体勢をとることができず、寄主の貝殻外唇縁後部周
辺をわずかに移動しながら口吻を伸ばし、動き回る寄主から摂餌した。
　グラスイトカケギリ、イソイトカケギリ、ヨコイトカケギリ、ヨコイトカケギリダマシの
4種9個体は、砂中を旬旬して寄主に接近しながら口吻を伸長し、寄主の体表に吸盤を吸着
させて摂餌をおこなった（Fig．176）ため、摂餌体勢と摂餌部位探索の2つの段階が欠落して
いた（伯ble13）。これらのトウガタガイの寄主はミズヒキゴカイで、寄主は活発に蠕動する
が、その体表面が常に周囲の砂中に直接露出しているため、トウガタガイの摂餌が中断され
ることはなく、1－20分間摂餌をおこない、摂餌終了後は寄主から離れた。摂餌の継続時間
はトウガタガイおよび寄主動物の種に関わらず、トウガタガイの個体によって異なっていた。
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Table 13. Feeding process of pyramidellids observed in laboratory. Shaded part indicates 
example in which actual feeding was occurred (B = body; FS = foot sole; ME = mantle 
edge; RF = rear of foot: SF = side of foot; T = tentacle; TC = tentacular crown) 
Parasite Host 
O) 
i:o 
(U 
LO 
,~ C~ < 
C O E U,O 
QL 
CD C ~ O O LL 
O) 
JO 
OL 
Il 
CD 
1: O O LL 
,, Q' O C = O O ~ 85
a, L :!~, O C = ,l 
t' C O E 
.= O '~ ~ 
~-O L ~ 
E::' 
Z 
Otopleura mitralis Ptychodera ttava 5 
Turbonilla eupellucida CirTfformia tentaculata 
Turbonil/a yoritomoi CirTiformia tentaculata 
Turbonilla circinata Cirriformia tentaculata 
Turbonilla terebra Ci~iformia tentaculata 
Pomatoleios kraussi 1 
Odostomia hirotamurana Protula tubularia 
Hydroides ezoensis 
1 
Odostomia caelatior Pomatoleios kraussi + + + 1 1 
Odostomia gloria Pomatoleios kraussi 1 
Brachystomia bi yramidata Crassostre igas 
Brachystomia desimana Pomatoleios kraussi 3 
Brachystomia nagafoensis Clanculu  microdon 
Brachystomia omaensis Batillus comatus 
Brachystomia reishiocola Thais luteostoma 
Brachystomia suoensis Barvatia virescens 
lolaea eximia Pomatoleios kraussi 
lolaea scopulorum Ver etus s . l 
lolaea alliectuosa Pomatoleios kraussi 
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Fig. 1 76. Turbonilla terebra approaching CirTliformia tentaculata. Arrow indicates the anterior distal tip of 
extended proboscis. Scale = I mm. Locality: Tada-no-hama Beach. Nagato, Yamaguchi. 
Fig. 177. 
proboscis. 
Iolaea scopulorum feeding Vermetus sp. A~ow indieates the anterior distal 
Scale = I mm. Locality: Miya-no-hama Beach, Chichijima Island, Ogasawara. 
tip f extended 
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”・2・3トウガタガイの寄主に対する行動
　24時聞にわたって12種50個体のトウガタガイの寄主に対する行動を観察した結果、寄
主動物およびトウガタガイの種や個体によって、トウガタガイの移動距離や寄主との関係に
違いカ｛見られた（殆ble14）。
ヨコイトカケギリダマシルφoη〃af創eわ尼
　寄主のミズヒキゴカイは、ヨコイトカケギリダマシの殻長の1．9－8．8倍の長さをもってい
た。ヨコイトカケギリダマシは24時間の観察期間中、寄主の体表から半径40mmの範囲内
の砂中を移動し、寄主に接近して摂餌をおこなった。観察した7個体のうち5個体は1個体
のミズヒキゴカイの周囲に留まってそのミズヒキゴカイのみを摂餌したが、他の2個体は当
初摂餌していたミズヒキゴカイだけでなく、3－20cm離れた別の個体のミズヒキゴカイに移
動し、摂餌をおこなった。24時間の移動距離は40－350mm（110．0±107．7mm，n＝7）であっ
た。
　このことから、ヨコイトカケギリダマシは、1個体の寄主の周囲の砂中に生息してその寄
主個体と寄生関係をもつが、場合によっては他の寄主個体に移動することが明らかとなった。
クサズリクチキレOdosめm∫aoae’a‘10r
　24時間の移動距離は25－95mm（58、8±28．7mm，n＝4）で、観察された定位地点は全てヤッ
コカンザシ個体群内の観察を開始した時の位置から5，5cmの範囲内に集中していた。また、
8回の観察のうち、5mm以上の大きな移動は各個体につき2－3回のみで、それ以外の時は
定位していた位置で1・2mm移動したにすぎなかった。摂餌行動は確認されなかったが、24
時間内に4個体中2個体が、殻高の4．44．8倍の棲管長をもつ1－2個体のヤッコカンザシ棲
管ロ部に付着していた。
　このことから、クサズリクチキレは寄主の個体群の一部を移動範囲とし、その範囲内の複
数の寄主個体と寄生関係をもつことが明らかとなった。
オーロラクチキレOdosfom’amaがe〃aefb〃η1s
　24時間の移動距離は15－85mm（41．7±37．9mm，n＝3）で、観察された定位地点は全て・ヤ
ッコカンザシ個体群内の観察を開始した時の位置から30mm以内に集中していた。また、8
回の観察のうち、5mm以上の大きな移動は各個体につき3－4回のみで、それ以外の時は定
位していた位置で1－2mm移動したにすぎなかった。摂餌行動は確認されなかったが、24
時間内に4個体中2個体が、殻高の5．4－12．1倍の棲管長をもつ1－2個体のヤッコカンザシの
棲管ロ部に付着していた。
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　このことから、オーロラクチキレは寄主の個体群の一部を移動範囲とし、その範囲内の複
数の寄主個体と寄生関係をもつことが明らかとなった。
ミサカエクチキレOdosオo’η泊gloπa
　24時間の移動距離は285－355mm（321．3±32．O　mm，nニ4）であった。観察したミサカエク
チキレ4個体のうち、1個体はそのヤッコカンザシ個体群内のほぼ全域を移動したが、その
個体群から外には出なかった。一方で、3個体はその個体群から出て容器底を葡旬し、うち
1個体は再び元のヤッコカンザシ個体群に戻ったが、他の2個体は当初のヤッコカンザシ個
体群から出て転石の反側面の別のヤッコカンザシ個体群に移動した後、元の個体群に戻った。
摂餌行動は確認されなかったが、観察した4個体全てが、24時間内に殻高の6．6－19、5倍の
棲管長をもつヤッコカンザシ1－2個体の棲管ロ部に付着していた。
　このことから、ミサカエクチキレは複数の寄主個体と寄生関係をもち、移動範囲を単一の
寄主個体群に特定することなく、複数の寄主個体群にまたがる移動をおこなう場合が多いこ
とが判った。
カキウラクチキレモドキ8’aoわysfo’η1abφy’amldafa
　カキウラクチキレモドキは、観察開始時には互いに付着しあった6個体のマガキ個体のう
ち、殻高88、5mm殻長42。Ommの個体の左殻の腹縁部後方に付着していた。この寄主個体の
殻高はカキウラクチキレモドキの殻高の21．1－30、5倍であった。観察した4個体のカキウラ
クチキレモドキは、24時間内にこのマガキ個体の左殻腹縁部後方の半径約30mmの範囲内
のマガキ右殻表面後部および隣接する他のマガキ個体との境界部の凹部へ40－65mm（51，3
±10．3mm，nニ4）移動し、最終的に観察を開始した時の位置には戻らなかったが、このマガ
キ個体から離れることはなかった。また、4個体全てがマガキの左殻の腹縁後部で摂餌行動
をとった。8回の観察のうち、5mm以上の移動は各個体につき3回のみで、それ以外の時
は定位していた位置で1－2mm移動したにすぎなかった。
　このことから、カキウラクチキレモドキは1個体の寄主と寄生関係をもち、寄主の殻表の
一部を移動範囲としていることが明らかとなった。
クチキレモドキ8’aoゐys’om后des〃ηaηa
　24時間の移動距離は15－105mm（60．0±45．O　mm，n＝3）で、8回の観察で確認された定位
地点は全て、寄主のヤツコカンザシの個体群内の観察を開始した時の位置から40mm以内
に限られていた。8回の観察のうち、5mm以上の大きな移動は各個体につき1－3回のみで、
それ以外の時は定位していた位置で1－2mm移動したにすぎなかった。摂餌行動は確認され
なかったが、24時間内に3個体全てが、クチキレモドキの殻高の11．0－12．8倍の長さの棲管
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をもつヤッコカンザシ1－2個体の棲管ロ部に付着していた。
　このことから、クチキレモドキは寄主の個体群の一部を移動範囲とし、その範囲内の複数
の寄主個体と寄生関係をもつことが明らかとなった。
ナガトクチキレ8尼oカysfom后ηaga’oeηs冶
　寄主のクロマキアゲエビスの殻径は、ナガトクチキレの殻高の4．1倍であった。ナガトク
チキレは、寄主の貝殻の腹面瞬部に寄主の後方に向いて付着し、24時間、この位置から移
動したり向きを変えることは全くなかった。また、この位置に付着したまま摂餌もおこなっ
た。
　このことから、ナガトクチキレは1個体の寄主個体と寄生関係をもち、全く移動をおこな
わないことが明らかとなった。
アワジクチキレモドキ8姶oわysfom后omaθηs∫s
　寄主のサザエの殻高は、アワジクチキレモドキの殻高の27，6－29．3倍であった。アワジク
チキレモドキは、寄主のサザエの貝殻の体層腹面中央部に付着したフジツボ死殻からサザエ
の貝殻の外唇上縁および膀部までの間を24時間に50－65mm（n胃2）移動し、このサザエか
ら離れることは全くなかった。また、活動時のサザエの腹足の一部が触れる、サザエの貝殻
の外唇上縁および膀部に付着して摂餌をおこなった。8回の観察のうち、移動が観察された
のは各個体につき2－3回のみで、それ以外の時は全て、付着したまま動かなかった。観察し
た2個体のうち1個体はサザエの貝殻上のフジツボ死殻の中から出てサザエの殻口膀部へ移
動した後、元のフジツボ死殻内部に戻ったが、他の1個体はサザエ上のフジツボ死殻からサ
ザエの外唇上縁の凹部に移動したまま戻らなかった。
　このことから、アワジクチキレモドキは1個体の寄主個体と寄生関係をもち、その寄主個
体の殻表の一部のみを移動範囲としていることが明らかとなった。
アワユキクチキレモドキ
　寄主のクリフレイシの殻高は、アワユキクチキレモドキの殻高の3．1倍であった。観察し
た1個体のアワユキクチキレモドキの24時間の移動距離は85mmで、8回の観察のうち6
回はクリフレイシの貝殻腹面の贋部に付着したまま移動していなかったが、2回はクリフレ
イシの貝殻の膀部から体層腹面全域および体層右側面にかけての半径5mmの範囲内を移動
した。また、葡旬しているクリフレイシの貝殻体層右側面を移動しながら摂餌をおこなった。
一度、クリフレイシから離れて容器底を葡旬したが、その後再び同一個体のクリフレイシの
貝殻の膀部に付着した。
　このことから、アワユキクチキレモドキは1個体の寄主個体と寄生関係をもち、その寄主
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個体の殻表の一部を移動する一方で、寄主から離れて移動する場合もあることが判った。
スオウクチキレ
　寄主のカリガネエガイの殻長は、スオウクチキレの殻高の10．5－10．9倍であった。スオウ
クチキレの24時間の移動距離は10－15mm（nニ2）で、観察された定位地点はカリガネエガ
イの右殻前方から右殻腹縁部までの10mmの間のみで、このカリガネエガイの殻表から離
れることは一度もなかった。8回の観察のうち、移動が観察されたのは各個体につき1回の
みで、それ以外の時は全て付着したままであった。カリガネエガイの貝殻腹縁部では摂餌行
動をとるのが観察された。
　このことから、ス才ウクチキレは1個体の寄主と寄生関係をもち、その寄主の殻表の一部
を移動範囲としていることが明らかとなった。
ナガメアラレクチキレ
　24時間の移動距離は3－25mm（13．3±8，5mm　nニ9）で、観察された定位置点は全て、ヤッ
コカンザシの個体群内の観察を開始した位置の20mmの範囲内に集中していた。8回の観
察のうち、5mm以上の大きな移動が観察されたのは、観察した9個体のうち8個体では7－
8回であったが、1個体では1回のみであった。摂餌行動は確認されなかったが、24時間内
に9個体全てが、殻高の8．0－58．3倍の棲管長をもつ2－3個体のヤッコカンザシの棲管ロ部ま
たは鯉蓋上に付着した。
　このことから、ナガメアラレクチキレは寄主の個体群の一部を移動範囲とし、その範囲内
の複数個体の寄主と寄生関係をもつことが明らかとなった。
ヨコスジギリ
　ヨコスジギリの24時間の移動距離は50－460mm（219．5±132．8mm，n＝10）で、8回の観
察のうち、5mm以上の移動が各個体につき7－8回観察された。観察した10個体のうち、
個体群密度がそれぞれ0、09，0．16，0．23，0．33個体！cm2のヤッコカンザシ個体群内に生息して
いた5個体は、そのヤッコカンザシ個体群から外に出て容器底を需旬した。一方、個体群密
度が0．56個体1cm2のヤッコカンザシ個体群内に生息していた5個体のうち3個体はそのヤ
ッコカンザシ個体群から外に出たが、2個体はその個体群内の観察を開始した位置から50
mmの範囲内に留まった。摂餌行動は確認されなかったが、24時間内に10個体全てが殻高
の9．0－39．3倍の棲管長をもつ1－4個体のヤッコカンザシの棲管ロ部に付着した。
　このことから、ヨコスジギリは複数の寄主個体と寄生関係をもち、寄主の個体群密度が高
い場合にはその個体群内に留まる場合があるが、密度が低い場合にはその個体群から外に出
る傾向があるものと考えられる。
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　12種50個体において観察されたトウガタガイの移動距離や寄主との関係の違いは、寄生
関係をもつ寄主動物の個体数および移動範囲に基づいて以下の2つのパターンに分類するこ
とができる。
第1パターン
　原則として、1個体の寄主個体のみと寄生関係をもつ。観察された寄主動物はマガキ、サ
ザエ、カリガネエガイ、クロマキアゲエビス、クリフレイシ、ミズヒキゴカイで、それらの
殻長または体長はトウガタガイの殻高の1．9－30．5倍であった。これらに寄生するトウガタガ
イの行動には、以下の4つのパターンが認められた。1）寄主個体の殻表の一部に常時付着
し、そこから全く移動しない。クロマキアゲエビスに寄生するナガトクチキレがこのパター
ンを示した。2）寄主の貝殻上の一部、すなわち、摂餌のために定位する場所と摂餌時以外
に付着する凹部との間およびその周辺のみを移動し、その寄主個体から全く離れない。マガ
キに寄生するカキウラクチキレモドキ、サザエに寄生するアワジクチキレモドキ、カリガネ
エガイに寄生するスオウクチキレがこのパターンを示した。観察されたこれらのトウガタガ
イの移動距離は10－65mmであった。3）寄主の貝殻上を葡旬しながら摂餌をおこなうが、
一時的に寄主個体から離れて葡旬する場合がある。クリフレイシに寄生するアワユキクチキ
レモドキがこのパターンを示し、観察された移動距離は85mmであった。4）寄主の近隣の
砂中に潜んでその寄主を摂餌するが、別の寄主個体に移動する場合がある。ミズヒキゴカイ
に寄生するヨコイトカケギリダマシがこのパターンを示し、観察された移動距離は40－
350mmであったQ
第2パターン
　複数の寄主個体と寄生関係をもつ。観察された寄主動物はヤッコカンザシで、その棲管長
はトウガタガイの殻高の4．4－58．3倍であった。トウガタガイは個体群を形成しているヤッコ
カンザシを複数個体摂餌するが、寄主個体群に対する行動はトウガタガイの種または個体に
よって異なり、以下の2つのパターンがみられた。1）移動範囲を寄主個体群内の一部に限
定し、その範囲から外に出ることはない。クサズリクチキレ、オーロラクチキレ、クチキレ
モドキ、ナガメアラレクチキレおよび、ヨコスジギリの一部の個体がこのパターンを示した。
観察された移動距離は3－105mm、移動範囲は寄主個体群内の観察を開始した位置の20－55
mm以内に留まった。2）場合によって寄主掴体群の範囲から外に出て葡旬し、しばしば他
の寄主個体群に移動する。ミサカエクチキレ、ヨコスジギリの一部の個体がこのパターンを
示し、観察された移動距離は145－460mmに達した。ヨコスジギリにおいては、寄主の個体
群密度が低い場合に寄主個体群から外に出る傾向が現れるものと考えられる。
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”一3論議
”・3・1トウガタガイ科貝類の寄主選択性
　本研究では、34種のトウガタガイの寄生関係を明らかにすることができたが、そのうち
寄生関係が既知のものは8種のみで、それ以外の26種は初めて寄生関係が発見されたもの
であった。これまでに、全世界からは32種のトウガタガイの寄生関係が報告されていたの
で、本研究によって、合計58種のトウガタガイの寄生関係が判明したこととなる。
　今回観察された34種のトウガタガイのうち、8種は複数の寄主を選択していることが示
された。これまでに全世界から報告された他の32種のトウガタガイのうち22種においても、
同様に複数の寄主を選択することが報告されている（Cole＆Hancock，1955；A”en，19581
Robertson＆Or鴫1961；Ankel＆Christensen，19631Boss＆Merri”，1965；Scheltema，1965；
We”s＆We”s，1969；BuIbck＆Boss、1971；Rasmussen，19731LaFo”e廿e，19771Robe段son＆
Mau一Lastovicka，1979；Ward，1989）。しかし、本研究で観察した34種のトウガタガイのう
ち24種は、単一の動物との寄生関係しか確認されなかった。しかし、これらのうちイモガ
イクチキレモドキはキヌカツギイモだけでなく、オカモトイモCoημsoκamofo’（Kuroda＆Ito，
1961）（Habe，1976）およびユウヤケイモC　sazaηκa　yosわ10’Azuma，1973（岡村他，1976）にも
寄生することが報告されている。また、アワユキクチキレモドキは、本研究でクリフレイシ
に寄生することが分かったが、クリフレイシが生息していない石灰藻中からも採集されてい
るため、クリフレイシ以外の動物にも寄生している可能性が高い。同一種が複数種の餌生物
に対して選択性をもつことは、最も好んで摂餌する餌生物が少なくなった時に他の餌生物を
摂餌して生存したり（We”s，1958；Emlin，1966）、同一habitat内に棲む種同士で餌、生活空間
を巡る種間競争を回避したり（Robe雌on＆Mau－Lastrovicka，1979）、同種内で幼貝と成貝で
寄主を変更することによって同種内での餌を巡る競争を回避する（PoWell　ef飢，1987）など、
有利に働きうる生活戦略と考えられている。この生活戦略は、ハナゴウナ科（War6n，1984）、
イトカケガイ科（Hartog，1987）、イソチドリ科（Ponde“987）などの他の寄生性腹足類、アク
キガイ科（Kay，1979）などの捕食性腹足類、および魚類（Emlin，1966）など多くの肉食性動物に
おいても報告されていることから、トウガタガイ科においてこれまで1種の寄主との関係し
か確認されなかった種も、実際には複数種の寄主を選択している可能性があり、今後の調査
によりトウガタガイの種によっては複数種の寄主への寄生例が確認されるものと思われる。
　これまでに、トウガタガイ科貝類は、軟体動物や環形動物（Fre昼er＆Graham，1949，1962；
Robertson＆Or鴫1961；Ankel＆Christensen，19631Robertson＆Mau－Lastovicka，1979，etc．）、
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半索動物（Macnae，1958；Bamard，1963）、星ロ動物（Fretter＆Graham，1949；Ankel，1959；
Robe齢on＆Ord961；Kristensen，1970；Gibbs，1978）の4つの門にわたる動物に寄生する
ことが報告されてきた。本研究において、トウガタガイの寄主となっていた33種の動物は、
これらのうち軟体動物、環形動物、半索動物の3つの門に属していた。今回観察された34
種のトウガタガイは、これら3つの動物門の寄主の生息環境に対応して、軟底質中を葡旬し
て過ごす埋在性生活、寄主の殻表または硬底基質表面の凹部・間隙部で生活する表在性生活
の2つのパターンのいずれかを示しており、トウガタガイの寄主選択性は寄主動物の属する
動物門およびその生息環境に基づいて、表在性軟体動物寄生、埋在性軟体動物寄生、表在性
環形動物寄生、埋在性環形動物寄生、埋在性半索動物寄生の5つの寄主選択様式に分けられ
た（佑ble11）。そして、複数の寄主をもつことが確認された8種のトウガタガイのうち7種
が示す寄主選択様式は1つの様式に限られていた。同様のことが、過去に複数の寄主をもつ
ことが確認された11種のトウガタガイのうち10種においても当てはまることが明らかにな
った（A”en，1958；Ankel，1959；Ankei＆Christensen，1963；Scheltema，1965；LaFollette，1977，
1979；Robertson＆Mau－Lastovicka，1979；Fretter＆Graham，1986，etc．）。これまで、トウガ
タガイの寄主選択性の決定要因は全く明らかにされていなかったが、トウガタガイの寄主選
択性には寄主の分類群とその生息環境の2つの要素が大きく関与しているものと考えられる。
この2つの要素のうち、寄主の分類群と寄主選択性との関連性については、Robertson＆
Mau－Lastovicka（1979）が飼育実験をおこない、3週間餌を与えなかった3種の800ηea属の
トウガタガイに同じhabitatに棲んでいない種も含めて36－45種の無脊椎動物を与えたとこ
ろ、多くの腹足類と二枚貝類を摂餌したが、多毛類、ホヤ類、ヒザラガイ類は摂餌しなかっ
たことを報告している。一方で、Fa’goa属の2種に対して同様の実験をおこなったところ、
カンザシゴカイ類の一種の月ydκ）耐es　dlaη伽sだけからしか摂餌しなかったとされている
（Robe齢on＆Mau一Lastovicka，1979）。このことは、トウガタガイが種によって摂餌可能な
寄主の分類群と不可能な分類群がある可能性を示唆している。さらに、3種の800ηea属ト
ウガタガイが、特定の寄主分類群の中でも、表皮が厚かったり、貝殻が著しく狭く密閉性が
高い種に対して物理的に摂餌できなかったことも報告されている（Robe吐son＆Mau－
Lastovicka，1979）ことから、摂餌可能な寄主の分類群の中でも、物理的に摂餌不能なものに
は寄生できないことが明らかである。
　寄主の生息環境と寄生性腹足類の寄主選択性との関係については、war6n（1984）が、ハナ
ゴウナ科の所e’eηe〃aノμ加oa（Monterosato）が砂中に埋在して生活し、そこの砂中に生息す
る全ての樹手類ナマコに寄生するが、同じ樹手類ナマコでも砂底の表面に生息する表在性種
には全く寄生しないことを報告している。War6n（1984）はその理由を、表在性ナマコの方が
埋在性ナマコより捕食による食害を受けやすいため、M’a加oaにとって埋在性ナマコに寄
生することの方が捕食から逃れる上で有利であるためと推測したが、実際に、寄生動物にと
って寄主の生息環境が寄主選択の上で重要な要素となっている可能性はありうるものと考え
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られる。従って、トウガタガイも、ある分類群の動物に対して摂餌が可能であったとしても、
自然下では、そのうちそのトウガタガイが摂餌するのに適した生息環境をもつ種に選択的に
寄生しているものと考えられる。
　本研究で観察したクチキレモドキと、Hのisaeter（1989）によって報告された8’a肋ys’om泊
eu〃mo’des（Hanley，1844）とB．おso’des（Hanley，1844）およびWard（1989）によって報告さ
れたOdosfom后com〃7σηな（C．BAdams，1852）は他の今までに報告された寄生例と異なり、
軟体動物と環形動物両方の寄主との間に寄生関係をもっていた。しかし、これらの寄主動物
は同じhabitat内に同時同所的に生息し共通した生息環境をもつ表在性動物であるため、ト
ウガタガイは互いに系統的に近縁でないこれら複数の寄主動物に寄生することが可能であっ
たものと考えられる。
　寄生性ではないが、レイシ類やイモガイ類などの多くの捕食性腹足類においては、これら
腹足類の科内でみると餌動物に対する選択性の多様性が高いが、亜科や属によっては摂餌す
る餌動物の分類群やその生息環境に一定の傾向が見られることが知られている（Kay，1979）。
また、寄生性腹足類であるハナゴウナ科のWf’eo〃ηa、Peas繍〃’b八Aηηu，oわa’ごお、S甑1aρex、
ρθ1seηee〃aなど多くの属（War6n，1984）およびイソチドリ科の為’ηa～痂a、ムeuoo～1ηa（Pond飢
1987）では、特定の分類群の中でも近似した生息環境をもつ寄主動物を選択することが報告
されている（War6n，1984）。しかし、トウガタガイにおいては、科内の分類群の寄主選択性
の普遍性についてはこれまで報告されていなかった。本研究で寄生関係が確認されたトウガ
タガイ34種は2亜科7属に及ぶ。これらのトウガタガイの寄主選択性をみると、Pγ’g副ηa
属は1種しか観察されなかったため寄主選択性の普遍性は不明であるが、0～oρ，eα’a属は観
察した4種全てが埋在性半索動物寄生種であった。また、知φoη〃a属は観察した全種が埋
在性環形動物寄生種で、それはFretter（1951）によって報告されたルAboη〃a’aoホea（＝τ
elegaη捻s肋a）においても同様であることから、7々めoη〃a属は埋在性環形動物に対して高い
選択性をもっているものと思われる。Odos～omia属は、本研究によって観察された5種のみ
でなく、Odosfom后ρ〃oa始（Fretter＆Graham，1949，1962，19861Ankel，1959）、0．fσ〃ゴfa
（Hのisaeter，1989）、σαηideηfa泊（Fretter＆Graham，1949，1962，1986；Hφisaeteら1989）も
同様に表在性環形動物であるカンザシゴカイ類に寄生することから、表在性環形動物に対す
る選択性をもつものと考えられる。このように、トウガタガイ科においてもいくつかの属内
では寄主選択性が共通していることが明らかとなった。しかし、一方でB’ao妙sfo伽aおよ
び’o’aea属は、それぞれ表在・埋在性軟体動物と表在性環形動物、表在性軟体動物と表在性
環形動物に寄生する種が混在し、明らかに同一属内で寄主選択性が多様である。また、
8’aoわysfo’ηiaに属するクチキレモドキは種内でさえ、個体によって表在性軟体動物、表在
性環形動物に寄生するもの両方が現れた。従って、トウガタガイ科には、グループ内で寄主
選択性が共通している属と多様な属とがあることが明らかにされた。
　トウガタガイの科内における寄主選択性と系統との関係は、寄生関係が明らかにされてい
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る属が少ないために推定が困難であるが、表在性・埋在性軟体動物寄生、表在性・埋在性環
形動物寄生、埋在性環形動物寄生の5つの寄主選択性の様式は、系統関係と明確な整合性を
示していない（Fig．178）。また、索餌および摂餌に関連した寄生に関わる形質、すなわち、
ロ吻基板の形状、吸盤、キチン質のロ部器官、ロ管、第ニロ部ポンプ、食道壁の組織、食道
嚢状体、唾液腺の形態の進化パターンも、トウガタガイ超科内の寄主選択性の様式と整合し
ていない（Fig．178）。このことは、これら摂餌に関連した形質と寄主の分類群や生息環境に
対する選択性との間に系統的な関連性がないことを示している。
　員殻の外形（殻高1殻径）と寄主選択性との関連をみると、埋在性環形動物寄生種からな
る7bφoη〃a属だけが一様に細長くなる傾向が見られたが、他の属では貝殻の外形と寄主選
択性との間に関連性はみられなかった（Fig．174）。FreUer（1951）は、ルAboη〃a’acホeaの葡旬
行動を観察し、硬基質上を旬旬する場合には細長い貝殻が直立して旬旬が著しくぎこちなく
なるのに対し、砂泥中では旬旬が極めて円滑におこなわれたことを報告している。また、他
の腹足類においても、砂泥中を旬旬して生活するグループにはキリガイダマシ類（e．g．Kay，
19751久保・黒住，1995）、ウミニナ類（e．g．Kay，1975；奥谷，1986）、クダマキガイ類（e、g．Kay，
1975）、タケノコガイ類（e．g．Kay，1975）など貝殻が細長いものが多いことから、細長い貝殻
は軟底質中での旬旬生活に有利に機能している可能性が高い。従って、トウガタガイ科にお
いてルAboη〃a属のみが貝殻が細長いことは、系統的な制約が影響している可能性も考えら
れるが、同時に、埋在性環形動物を摂餌するために軟底質中で飼旬生活を送るための形態的
な適応である可能性も高い。
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1卜3・2トウガタガイ科貝類の摂餌過程
　Ankel（1959）、Fretter＆Graham（1949，1962）、Kristensen（1970）、Ponder（1973）、輪rd
（1989）は、トウガタガイの摂餌が、ロ吻を寄主に伸ばしてロ吻先端の吸盤を寄主の体表に吸
着させ、体液を吸引することによって摂餌をおこなうことを報告している。摂餌に至るまで
の過程に関しては、Robe齢on＆Mau－Lastovicka（1979）が、800ηea、Fa’goa属において、
寄主動物の摂餌部位の近隣に定位する「摂餌体勢（feeding　position）」と、ロ吻を伸縮して摂
餌部位を探索する「摂餌部位探索行動（probing）」を報告している。本研究では、これらの
行動に加え、一部の種において寄主動物を認識して近づく行動と、摂餌を終了して寄主動物
から退却する行動が観察されたため、トウガタガイの一連の摂餌過程を、接近、摂餌体勢、
摂餌部位探索、摂餌、摂餌終了の5段階に分けた。
　Ward（1989）は、Odos’o’η后oomm〃η1sにおいて、選択する寄主によって摂餌部位探索行
動の円滑度が変化することを報告しているが、それ以外にはトウガタガイの摂餌に関連した
行動が場合によって変化する例は知られていなかった。しかし、本研究では、認識された5
つの摂餌段階のうちの一部が、場合によって変化または欠落する例を数多く明らかにするこ
とができた。その変化・欠落をもたらしている要因は以下のように説明することができる。
接近行動
　観察したトウガタガイのうちナガトクチキレ以外の全種に認められた摂餌のための接近行
動は、Fretter＆Graham（1962）によって、大西洋産の3種のカンザシゴカイ類に寄生するト
ウガタガイにおいても報告されている。同様の接近行動はイトカケガイ類（Robertson，1980；
Hartog，1987）やクルマガイ類（Kay，1979）等の寄生性腹足類およびアクキガイ科やイモガイ科
（Kay，1979；Coleman，1981）をはじめとする捕食性腹足類にも認められているため、摂餌の
ために一時的に餌動物を訪れる腹足類に共通した行動といえる。
　本研究において、ナガトクチキレのみは一貫して寄主の定位置からロ吻を伸ばして摂餌を
おこなったため、接近行動が認められなかった。この接近行動の欠落は、イソチドリ科（Pondeら
1987）、マツワリダカラ科（Hedley，19031Bamard，1963）、サンゴヤドリ類（Kay，1979；久保・
黒住，1995）、ヒトデナカセ属ぐWar6n，198011984）やP／solam冶属（Bouchet＆L白tzen，1980；
War6n，1984）等の外部寄生性ハナゴウナ科貝類、S棚角r（War6n、1980，1984》やεηオeπ）xeηos
（LOtzen，1979；War6n，1984）等の内部寄生性ハナゴウナ科貝類など、寄主の体または群体の
一部に定位したまま全く動かずに摂餌をおこなう定留性の寄生性腹足類で一般的に認められ
る。ナガトクチキレが接近行動を欠くことも、摂餌場所と生息場所が完全に一致しているた
めに必然的に生じているものといえる。これらのことから、トウガタガイの寄主への接近行
動の有無は、トウガタガイの生息場所や移動範囲など寄主動物との関わり方に対応して変化
したものといえる。
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摂餌体勢
　本研究では、トウガタガイの摂餌に際する寄主に対する摂餌体勢のとり方として、定位し
て寄主の動きを待って摂餌の機会をうかがうものと、待つことなく寄主に接近しながらロ吻
を伸長するものがあることが明らかになった。腹足類において、前者の待機型の摂餌体勢は、
近寄ってきた魚を矢舌歯で捕獲するイモガイ類（吉葉，1997）や、イソギンチャクやキサンゴ
など伸縮性のある動物の動きに合わせてその特定の部位を摂餌するイトカケガイ類
（Co［eman，198110rr，1985；Gosliner　ef飢，1996；柳，私信）などに見られる。一方、待機せ
ずに摂餌に入る様式は、ギボシムシや多毛類を索餌して捕食するタケノコガイ類（Kay，1979）
やイモガイ類（吉葉，1997）、固着性の微小な刺胞動物・触手動物の群体上を俳徊して摂餌す
るウミウサギ類やレイシガイ類（Fretter＆Graham，1962；Kay，1979；Coleman，198110rη
1985）などに典型的にみられ、腹足類において摂餌体勢の様式は、餌動物の生態や形態によ
って異なるものと考えられる。
　トウガタガイ科において待機型の摂餌体勢をおこなうのは、本研究で観察した種を含め、
Fretter＆Graham（1963）やWard（1989）によって報告された貝殻や棲管をもつ動物に寄生す
る種に限られている。このため、トウガタガイは有殻軟体動物やカンザシゴカイ類のように
摂餌可能な体の部位が貝殻または棲管によって覆い隠されている寄主を摂餌する場合には、
それらの殻ロまたは殻縁部に定位して摂餌の機会が訪れるのを待たなければならないため、
待機型の摂餌体勢をとるものと解釈される。
　一方で、ミズヒキゴカイのように、貝殻や棲管をもたないために摂餌可能な部分がトウガ
タガイに対して常時完全に露出している寄主を摂餌する場合には、待機して摂餌の機会をう
かがう必要がないと同時に、トウガタガイが砂中に埋在しているため定位して待機すること
ができないことから、接近しながら口吻を伸ばし摂餌に入るものと考えられる。Fretter（1951）
およびKristensen（1970）も同様に、貝殻や棲管をもたない動物に寄生するトウガタガイが待
機をせずに摂餌することを報告している。また、寄主が有殻軟体動物でもクリフレイシのよ
うに著しく活発に動く小型種の場合は、寄生者が寄主上で静止して定位することができない
ため、トウガタガイは完全には一ヶ所に定位せずに旬旬して摂餌に適した体勢をとりながら
ロ吻を伸ばす。従って、トウガタガイ科における摂餌体勢の様式は、他の肉食性腹足類と同
様に、餌動物の体の構造と行動に影響されているといえる。
摂餌部位探索
　摂餌にあたって、カンザシゴカイを摂餌する種では口吻先端の吸盤を吸着させる部位を探
る探索行動がみられたが、軟体動物やミズヒキゴカイを摂餌する種においては、探索行動は
欠落していた。探索行動の有無は、トウガタガイの寄主の体の摂餌部位に対する選択性の有
無と関連していると考えられる。観察の結果、カンザシゴカイを摂餌する種は、Fr磁er＆
Gra舶m（1962）によって報告されたカンザシゴカイ寄生の3種と同様、摂餌部位が寄主の偲
冠の軸の内側のみに限定されていたが、軟体動物やミズヒキゴカイに寄生する種では、露出
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している部分ならどこにでも吸盤を吸着させた。つまり、カンザシゴカイの鯉冠は複雑な構
造をもっているためにトウガタガイは探索行動によって摂餌部位を厳密に選択したのに対し、
軟体動物やミズヒキゴカイは露出部の構造が比較的均一であるため、トウガタガイは探索行
動をおこなう必要がないものと解釈される。
　摂餌部位探索行動は、イソギンチャクのロ盤周縁部を選択的に摂餌するイトカケガイ類（柳，
私信）やナマコの体内にロ吻を挿入して生殖腺を探して摂餌するハ4e’aηθ〃a　aめa（daCosta，
1778）（Fretter＆Graham，1962）など、摂餌部位に選択性のある寄生性腹足類や、捕食のため
に二枚貝の貝殻のほぼ一定の位置に穴を開ける傾向をもつタマガイ類（Belging，1930；
Stinson，19491Fretter＆Graham，1962）など穿孔性の捕食性腹足類に多くみられる行動であ
る。一方で、餌動物の体全体を一度に捕食するイモガイ科、フジッガイ科、オキニシ科、ヤ
ツシロガイ科、マクラガイ科（Fretter＆Graham，19621Kay，1979；Coleman，1981；久保・黒
住，1995）、餌動物の群体を無作為に摂餌するウミウサギ類（Fretter＆Graham，1962）などの
捕食性腹足類、餌動物の体表の任意の場所から体液を吸引するMθ，aηe〃a属ハナゴウナ類
（Bouchet＆War6n．，19791War6n，1984）などの寄生性腹足類においては摂餌部位の探索行動
は見られない。従って、トウガタガイ科における摂餌部位探索行動は、他の腹足類と同様、
摂餌が餌動物の体の特定の部位に依存する種にみられる行動と考えられる。
　本研究では、種間で摂餌部位探索行動の詳細な様式に著しい差異は見られなかった。しか
し、Ward（1989）は、Odosfom始com’η朋危が、最も好むカンザシゴカイ類を摂餌する際に
は容易に口吻吸盤を吸着させたが、二枚貝を与えた場合は、寄主の貝殻の隙間の摂餌可能な
部位を発見することができず、口吻を付着させるのに著しく長い時間を要したことを報告し
ている。そのため、トウガタガイは寄主動物によって摂餌の熟練度が異なり、最もよく摂餌
する寄主と著しく形態が異なる動物を摂餌する場合には、探索行動の所要時間や詳細な様式
に変化が現れるものと考えられる。
摂餌
　摂餌行動は、今までに報告されてきた他のトウガタガイ（Fretter＆Graham，1949，1962；
Ankel，1959；Kristensen，1970；Ward，1989；Wise，1993）と同様に、全種が口吻先端の吸盤を
寄主の体の一部に付着させて体液を吸引するという点で共通していたことから、科内で摂餌
の基本様式は一貫しているものと思われる。
　多くの捕食性動物では、摂餌する餌生物の体サイズや形態は、摂餌所要時間に大きな影響
を及ぼすことが報告されている【e．g．アカムシ（今林他，1996）；イモガイ類（吉葉，1997）】。観
察したトウガタガイにおいては、摂餌時間は1－20分にわたり、観察した個体や場合によっ
てばらつきが見られたが、観察個体数が少なかったため、種間の相違および選択する寄主と
の相関は明らかにできなかった。
摂餌終了
　本研究の観察では、摂餌が終了したトウガタガイは、ナガトクチキレのように寄主の貝殻
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膀部に常時留まっているものを除いて、例外なく摂餌した個体または摂餌部位から移動した。
カンザシゴカイ寄生種は、寄主から退却した後には周辺の寄主の付着基質の凹部、または別
の寄主個体の棲管側部や棲管同士の間隙などから発見されることが多かった。Fretter＆
Graham（1962）は、カンザシゴカイ寄生のトウガタガイは、摂餌終了後に寄主を離れ、より
隠蔽された場所（“sheltered　position”）に”退却”すると述べている。アワジクチキレモドキやカ
キウラクチキレモドキでは、摂餌部位への定位後には、寄主のサザエまたはマガキ上の凹部
や間隙部へ移動している例が観察された。従って、自然下では、カンザシゴカイ類や有殻軟
体動物に寄生するトウガタガイは、摂餌後には寄主個体または寄主上の摂餌部位から離れて
周辺の凹部や間隙部に生息しているものと考えられる。ただ、アワジクチキレモドキの1個
体は、サザエ上の摂餌部位とサザエ殻表の特定のフジツボ死殻の間のみを移動したため、種
または個体によっては帰巣行動をとる可能性がある。ミズヒキゴカイを摂餌したヨコイトカ
ケギリダマシは、行動様式の観察においては絶えず寄主の周囲の砂中に留まっていたため、
摂餌後は寄主から離れて周囲の砂中に静止しているものと思われる。
　これらのトウガタガイの摂餌終了後の行動は、他の捕食者による被食を回避する上で重要
な意味をもっていると考えられる。埋在性種はマクラガイ類やタケノコガイ類（Kay，1979；久
保・黒住，1995）と同様に潜砂することによって被食を回避し、一方、表在性種は摂餌時以外
は基質や寄主上の間隙部や凹部など、捕食を受けにくい場所に移動して潜むものと思われる。
また、寄主の貝殻腹面に常時定留し続けるナガトクチキレのような種は、ウニ類の棘間に留
まって生活する財e’aηe〃a属ハナゴウナ（War6n，1984）などと同様に、捕食者からの攻撃を受
けにくい寄主の体表の特定の部位に定留し続けることによって被食を回避しているものと考
えられる。このように、摂餌終了後のトウガタガイの行動には、寄主の形態や生息環境に対
応して変化が生じているといえる。
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”・3・3トウガタガイ科貝類の寄主に対する行動
　これまで、トウガタガイ科貝類には、大型の寄主の殻表で生活するもの（eg．Robertson＆
Om1961；LaFo”ette，1977；Ho挿＆Okutani，1996）、付着生物群集中または軟底質中を比較的
自由に移動して寄主を摂餌するもの（e．g．Frett飢1951；Sanders，19581H¢isaeted989）があ
ることが知られていたが、こうした行動生態の違いの決定要因は分かっていなかった。
　しかし、本研究において、採集後24時間にわたってトウガタガイの寄主に対する行動を
観察したことにより、トウガタガイの寄主をめぐる行動生態は、1個体の寄主個体のみと寄
生関係をもつ場合と、複数の寄主個体と寄生関係をもつ場合の2つのパターンに集約される
ことが分かり、さらにそれら2パターンの違いをもたらしている要因を明らかにすることが
できた。各パターンの特徴とその決定要因は次のように説明される。
　単一の寄主個体との寄生関係は、トウガタガイが自身より十分に体サイズの大きい寄主に
定着または出会った場合に成り立つ。寄主動物は、クロマキアゲエビス、サザエ、クリフレ
イシ、マガキ、カリガネエガイ、ミズヒキゴカイなどが含まれ、寄主の最大殻長または体長
はトウガタガイの殻高の4．2－50倍におよび、寄主は体積が大きいため、トウガタガイによ
る長期の継続的な寄生に堪えられるものと考えられる。トウガタガイは、これらの寄主個体
の殻表またはその周囲約50mm以内の狭い範囲を生息環境とする。ナガトクチキレは、常
時クロマキアゲエビスの貝殻腹面膀部に定留し、これはイソチドり科（Kay，19791Pond飢
1987）、ヒトデナカセ（War6n，1980，1984）など、外部寄生性腹足類の中でも付着生活に適応
したグループに一般的に見られる様式である。一方で、サザエに寄生するアワジクチキレモ
ドキ、カリガネエガイに寄生するスオウクチキレは、寄主の貝殻上の凹部・隙間部と寄主上
の摂餌部位との間を移動するのが観察された。しかし、アワジクチキレモドキは、貝殻の膀
部に深い凹部のあるサザエにおいてはその凹部に付着していることもあり、この場合はその
部位が摂餌部位にごく近いためおそらくほとんど移動しないものと思われる。また、
LaFollette（1997）によると、C加ysa’〃da　dηo～aは、ニシキウズガイ科の一種の殆g〃’a　elseη’
Jordan，1936の蓋の表面に付着した状態でのみ採集されるため、そこから全く移動しないこ
とが予想されるが、同種がガマノセアワビ月a〃oおoo側ga’a　Wood，1828に寄生した場合に
は、寄主の殻縁で摂餌し、その後、寄主の殻後部の凹部へ移動したことを報告している。従
って、トウガタガイは同種内でも寄生する寄主個体によって移動するか留まるかが異なる場
合があり、その違いは、寄生した寄主個体の貝殻表面の凹部の有無などの形態が影響してい
るものと考えられる。
　単一の寄主個体の殻表に留まるトウガタガイの多くは直達発生をすることが知られており
（Thorson，1946；LaFo“ette，1977；Cumming，1993）、同じ寄主個体上の同一の部位に幼貝か
ら成貝まで、生活ステージが異なる複数の個体が同時に付着している場合がある（Hori＆
Okutani，1995）。また、LaFollette（1977）は、同一のτe冶θη1個体に寄生するCσηαla個体
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は互いに貝殻の形態が全く同じである一方で、互いに産地が異なるτelseη’から得られたσ
¢’ηofaでは産地により貝殻形態が著しく異なることを報告しており、彼はこの現象を、単一
寄主個体上で局所的な交配が長期間おこなわれたことの結果であると考察している。従って、
単一の寄主個体上に留まるトウガタガイは、一度定着した寄主個体上に一生留まり、種によ
ってはその寄主個体上で数世代にわたって世代交代をおこなっている可能性が高い。寄主個
体が死亡した場合には、トウガタガイはその寄主から離れて他の健全な寄主個体に乗り移る
ことが飼育下で確認されている（LaFollette，1977）が、こうした寄主からの離脱行動は、ハボ
ウキガイ例ηηaわ給o’orGmelin，1791に常時付着して生活するイソチドリ（Pond飢1987）や、
ヒトデの一種のチャイロホウキボシ0ρわ1d／as’er　o肋ノaガμm　LUtkenの腕中に棲むアマクサヤ
ドリニナS棚角〆oρわ嬬asfe戸oo∫a　Habe、1951（堀，個人的観察）などでも飼育下で確認され
ており、定留性の寄生性腹足類において普遍的に見られる行動と考えられる。本研究では、
クリフレイシに付着していたアワユキクチキレモドキが、寄主から離れて旬旬する行動が確
認されたが、これも、飼育下で寄主が衰弱したために他の寄主個体を求めて移動を試みたも
のである可能性が高い。しかしながら、自然下では、寄主動物の個体同士は互いに離れて生
息していることが多いため、小さなトウガタガイが寄主個体間を移動して乗り換えるのは容
易ではないと思われる。しかし、数種のトウガタガイが飼育下で2週間（江川，1994）または
1ヶ月（堀，個人的観察）にわたって無給餌状態で生き延びたり、コシダカサザエに寄生する
アジロクチキレガイが、自然下で寄主となる動物のいない場所で葡旬・定位している例が観
察されている（堀，個人的観察）。従って、トウガタガイが寄主の死後、別の寄主へ長時間か
けて無摂餌状態で移動したり、近寄ってきた別の寄主に新たに寄生する可能性は高いと考え
られる。
　多くの個体が互いに固着しあって礁をつくるマガキに寄生するカキウラクチキレモドキも、
単一寄主個体の殻表に留まることが確認されたが、摂餌可能な別のマガキ個体が周辺に豊富
に存在しているため、自然下では容易に近隣の他個体に移動している可能性がある。また、
ヨコイトカケギリダマシも、単一のミズヒキゴカイ個体と寄生関係をもつことが確認された。
しかし、ヨコイトカケギリダマシは寄主の体表には定位せず、寄主の近隣の砂泥中を微移動
して摂餌する。こうした生息様式は、イソギンチャクの周辺の砂中に潜み、逐次接近して摂
餌するイトカケガイ科貝類（柳，私信）など、埋在性の寄生性腹足類においてよくみられる。
この様式をもつトウガタガイも、寄主が弱ったときには他の寄主個体に移るものと思われ、
本研究で観察したヨコイトカケギリダマシの5個体中2個体が他のミズヒキゴカイ個体に移
ったことはこの一例と思われる。
　トウガタガイが、体サイズの小さい寄主を摂餌する場合には、複数の寄主個体との寄生関
係が生じる。本研究で確認された寄主はヤッコカンザシで、その棲管はトウガタガイの殻長
の4．4．58．3倍にも達するが、体型が細長い虫状であるため体の体積は非常に小さく、体幅は
トウガタガイの殻径以下である。この小さな寄主を摂餌するトウガタガイは、単一の寄主個
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体への摂餌だけでは充足されないため、多数の寄主が一カ所に密集して生息している場所を
選択し、その中の複数の寄主個体間を移動して一目に1－4個体の寄主を摂餌する。このよう
に、餌動物の群集を緋徊して複数の個体を摂餌する行動は、カキ類を摂餌するカキナカセ
（Abbott，1974）、イソギンチャク類を摂餌するコシダカナワメグルマ（久保・黒住，1995）、ウ
ミトサカ・ヤギ類を摂餌するウミウサギ科貝類（Fretter＆Graham，1962）など、多くの捕食性
腹足類に見られる。本研究において、ヤッコカンザシは、転石の一面に多くの個体が偽群体
を作り、微環境的に隔離された個体群を形成していた。クサズリクチキレ、オーロラクチキ
レ、クチキレモドキ、ナガメアラレクチキレ、およびヨコスジギリの一部の個体は、この個
体群の一部の範囲内のみを移動して複数の寄主個体に定位した。一方で、ミサカエクチキレ
とヨコスジギリの一部の個体はこの小さな個体群内だけでなくその範囲から外に出て自由に
葡旬し、個体によっては他の個体群内に定位した。このように、特定の掴体群内の寄主個体
のみを摂餌の対象とする場合と、個体群間を移動して異なる個体群の寄主個体を摂餌対象と
する場合の2通りが認められた。ヨコスジギリでは、種内でこの2つの行動の両方がみられ
たが、寄主個体群から外に出なかった個体は、寄主の個体群密度が最も高かった個体群に定
位していた個体のみで、その他の密度の低い個体群に定位していた個体は全て、個体群の範
囲から外に出た。このため、ヨコスジギリは個体群内の寄主個体を何らかの基準で選択して
おり、個体群密度が低いときは、基準に合う個体に出会う機会が少ないために、外に出て別
の寄主個体を探している可能性がある。自然下では、ヤッコカンザシの個体群の面積や密度
は地域や微環境によって異なることが多い。また、ヤッコカンザシは転石の一面だけでなく、
大きな岩礁の側面に広い帯状の個体群を形成していることもある。トウガタガイは、こうし
た寄主の生息状態の違いに対応して、摂餌行動の範囲を決定しているものと思われる。
　これと同様の寄主一寄生者関係は、ジュズマキクチキレとムカデガイの一種との間にも成
り立っていると考えられる。本研究の寄生関係の観察において、このムカデガイの一種は殻
ロ幅がトウガタガイの貝殻幅と同じか、または狭い小型の固着性軟体動物で、転石の一面に
個体群を形成していた。従ってジュズマキクチキレは、ヤッコカンザシ寄生種と同様に、寄
主個体群内を緋徊して複数の個体を摂餌するものと思われる。また、ミサカエクチキレは、
個体群をつくるヤッコカンザシヘの寄生のみならず、まばらに生息するイバラカンザシやケ
ヤリムシにも寄生していた。同一種内でも、こうした大型の固着性環形動物に寄生する個体
は、その棲管表に付着してあまり移動することなく、ナガトクチキレやアワジクチキレモド
キと同様に単一の寄主個体との寄生関係をつくっているものと考えられる。
　以上のことから、トウガタガイの寄主をめぐる行動生態に違いをもたらしている大きな要
因は、寄主の体サイズ、形態、生息様式であると考えられる。
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”一4結論
　トウガタガイ科貝類の寄主には、軟体動物、環形動物、半索動物、星ロ動物の4つの門に
わたる動物が含まれる。トウガタガイのほとんどの種は、それらのうち特定の分類群の中の
互いに近似した生息様式をもつ複数の寄主動物を選択し、種によって表在性軟体動物寄生、
埋在性軟体動物寄生、表在性環形動物寄生、埋在性環形動物寄生、埋在性環形動物寄生のい
ずれかの寄生選択様式を示す。この寄主選択性は、属によってほぼ決まっている場合が多い
が、属内で多様性を示す場合もある。索餌・摂餌に関連した器官の形態と寄主選択性との間
には関連性はなく、生態を反映している可能性のある形態形質は、一部の属において貝殻の
外形に見られる程度である。トウガタガイの摂餌に関連した行動には、寄主への接近、摂餌
体勢、摂餌部位探索、摂餌、摂餌終了の5段階が認識され、そのうち接近、摂餌体勢、摂餌
部位探索、摂餌終了の様式は対象とする寄主動物によって種間・種内で異なる。その一方で、
摂餌は、口吻で寄主動物の体表から体液を吸引するという点で種間・種内で一貫している。
また、寄生する寄主動物によって、単一の寄主個体と寄生関係をもつか、複数の寄主個体と
寄生関係をもつかが種間・種内で異なる。従って、トウガタガイ科貝類は、全種がロ吻で寄
主の体液を吸引する摂餌様式に特化しているため科内で摂餌様式の基本は均一であるが、選
択する寄主の体サイズ、形態、生息環境に対応して、索餌様式や移動性など、寄主に対する
行動に変化が生じるものと考えられる。
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